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BOSTON TEANSIT COMMISSION. 



20 Beacon Street, Boston, June 30, 1903. 

To the City Council of the City of Boston : 

In compliance with Statutes of 1894, chapter 548, sec- 
tion 24, the report of the Boston Transit Commission for 
the year ending June 30, 1903, is respectfully submitted. 

Reorganization of the Commission. 

By chapter 534 of the acts of the year 19Q2, which act 
was accepted by a majority of those voting thereon at the 
municipal election in Boston held on Dec. 9, 1902, the 
term of the Commission was extended to the first day of 
July, 1906. It was further provided that appointments of 
the members of the Commission should be made by His 
Excellency the Governor and by His Honor the Mayor of 
' the City as heretofore for terms of two years. 

The Governor reappointed George G. Crocker and Horace 
G. Allen, and the Mayor reappointed Charles H. Dalton, 
Thomas J. Gargan and George F. Swain. These appoint- 
ments having been confirmed by the Executive Council and 
the Board of Aldermen respectively, the Commission, at its 
first meeting, held on July 10, 1902, effected an organiza- 
tion by the re-election of George G. Crocker as Chairman, 
and B. Leighton Beal as Secretary. Howard A. Carson 
was reappointed as Chief Engineer. 

East Boston Tunnel,. 
The Scollay Square Terminal. 
On Aug. 26, 1902, the following votes were passed: 

Voted, That the Commission deems that the public interests require 
that the East Boston tunnel be connected with the existing subway at 
Scollay square by means of staircases, elevators or otherwise, the said 
tunnel being carried under the existing subway at said square and being 
so placed and constructed that later it can be connected with the Cam- 
bridge-street subway when said subway is built. 

Voted, That the consent of the Boston Elevated Railway Company 
be asked to making connection as indicated in the preceding vote. 
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4 Boston Transit Commission. 

This action was taken under the provisions of chapter 114 
of the acts of the year 1902. The Boston Elevated Railway 
Company, on Aug. 26, 1902, was notified of the passage of 
the above votes, and its consent asked. 

At a conference with officials of the company, held Dec. 
18, 1902, the President stated that the company had delayed 
consideration of the advisability of a substation connection 
at Scollay square until the act providing for the construction 
of an additional north and south tunnel and subway should 
be accepted or rejected by the voters of the city, and that the 
act having been accepted, the company desired time to study 
the question as a part of the whole transportation problem. 

This attitude of the company was formally set forth in the 
following communication : 

President's Office, 
101 Milk Street, Boston, Mass., January 1, 1903. 

Boston Transit Commission, 20 Beacon Street, Boston, Mass. 

Dear Sirs: .Referring to the suggestion that a decision should be 
reached as to the proposed new SubSubway Station at Scollay Square 
for East Boston Tunnel traffic, we desire to say that we feel that this 
is a matter to be considered, not separately, or even as a station for the 
joint use of that tunnel and of the proposed new subway in connection 
with the Elevated to Cambridge, but in connection, also, with the 
building; of the new Washington Street Tunnel and Subway. 

The East Boston business might, perhaps, temporarily be handled 
from the State Street Station. 

We feel veiy strongly that up to this point the necessities of the situa- 
tion have compelled the consideration of the transit question of this 
community to be taken up piece-meal, and that while the steps already 
taken in connection with the surface lines, with subways and with tbe 
JElevated, must be dealt with as they now exist, the relations of the East 
Boston Tunnel, the new Cambridge line, the new Washington Street 
:Subway and Tunnel, both to each other and to the existing lines of 
traffic, can and ought to be handled, as far as possible, in a comprehen- 
sive way, and as parts of one problem. 

We realize, of course, that we are suggesting nothing new to you in 
this statement of the situation, which we have made thus fully, only 
to explain our own position in delaying to act upon your request 
for our consent to your plans for a sub-subway station at Scollay Square. 

We shall esteem it a favor if at the earliest possible moment you 
will allow this Company to confer with your Honorable Commission 
with respect to plans for the Washington Street Tunnel and Subway 
and connections, especially those parts in the vicinity of the proposed 
Scollay Square Station. 

Respectfully yours, ' 

Boston Elevated Railway Company, 
(Signed) By Wm. A. Bancroft, President. 

To this the Commission made the following reply : 

Boston, January 8th, 1903. 
William A. Bancroft, President, Boston Elevated Railway C% 

Dear Sir: In reply to your letter of the 1st inst. The handling 
of the East Boston tunnel business at the Old State House station, 
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even temporarily, as you suggest, could only be justified by its being 
absolutely necessary. 

The Commission thinks there is no such necessity. 

The connection between the East Boston tunnel and the Cambridge 
st. subway by a sub-station at Scollay square presents no grave diffi- 
culties in design, but a connection of these two lines at grade with 
any new Washington street (so-called) subway or tunnel seems to us, 
in a business sense, impracticable. While, perhaps, not an engineering 
impossibility, its complication and cost .would not justify its serious 
consideration, and the Commission has not attempted to devise any such 
scheme. If, however, your engineers have done so, the Commission 
will give your plans and suggestions immediate and careful attention. 

The Commission believes that the Washington street routes are not 
involved in the treatment of the Scollay square sub-station and that 
the connections by stairways between the new north and south subway 
and tunnel and the East Boston tunnel would naturally be at or near 
the Old State House station. Some studies have been made accordingly 
which promise to be practicable in construction and convenient for the 
public. 

Work on the side walls of the East Boston tunnel is already started 
in Court street on lines approved by you. The building of a sub- 
station at Scollay square, under the present station, will be a work 
requiring unusual care in order to avoid injury to the present structure 
or interference with its uses, and cannot be hurried. Possibly it can be' 
completed by the time the rest of the tunnel is ready for use, but to do 
so there should not be any further delay in deciding upon the plans 
and beginning work. 

The Commission laid plans for the Scollay square sub-station before 
you in August last. On the return of Messrs. Sergeant and Kimball 
from Europe subsequently, these plans were discussed by them and the 
engineer of the Commission, alterations made to meet their views and 
a general agreement was arrived at as to arrangement of platforms, 
tracks, exits, entrances, etc. Since then, this Commission has been 
awaiting your formal consent to such connection by means of a sub- 
station instead of at grade. The Commission is anxious to receive 
such formal consent at your earliest convenience. 

So far as concerns the selection of a route or routes for the new north 
and south subway and tunnel lately authorized several studies beside 
those shown to you in November have been made and much additional 
information as to the estimated cost has been gathered. 

Upon these matters the Commission is desirous of a conference 
with you and your officials at your earliest convenience and proposes 
Tuesday next, (Jan. 13) at 11 a.m. 

Boston Transit Commission, 
(Signed) By George G. Crocker, 

Chairman. 



On Feb. 7, 1903, the company gave its consent in the 

following terms : 

President's Office, 
101 Milk Street, Boston, Mass., Feb. 7th, 1903. 

Boston Transit Commission, Hon. George G. Crocker, Chairman, 
20 Beacon Street, Boston, Mass. : 
Dear Sir : Referring to your letter of January 8th and to several in- 
terviews had between the Chairman of your Honorable Board and Mr. 
Winsor, and also between the Chairman and myself, I am authorized to 
say that this company is unable to conclude that there is any necessity 
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for the immediate construction of a sub-subway station at Scollay square* 
We understand that there need be no delay in the operation of the East 
Boston tunnel because of the feasibility of using the station at the Old 
State House as a terminus. On the other hand, the company believes 
that the studies which are now being made to determine the route of 
the Washington street subway, so-called, and its relation to other sub- 
ways and to the local transportation system in general may make some 
plan other than the proposed one expedient. 

But in view of the evident desire of the Transit Commission that this 
company should give its consent to the plan for a sub-subway # station at 
Scollav square, which has been considered bv the Engineer of the 
Transit Commission and also by the officials of this company, and which 
may be referred to as the plan sent to your Mr, Carson and by our Mr. 
Kimball on November 4th last, entitled " Scollay Square Study for Station 
on Cambridge and East Boston Tunnel " dated Nov. 3rd, 1902, — the 
company hereby gives its consent to the connection of the East Boston 
tunnel with the existing subway at Scollay square by means of a sub- 
station, in accordance with said plan, instead of at grade. 

The plan above referred to shows only the general scheme of the 
station. We should very much like to be consulted later in regard to 
some of the details whicn are not fully shown on said plan. 

We hope we have made it clear that, while we have given our consent 
at your request for the reason stated, we doubt the expediency of con- 
structing such a sub-station and making such connection at this time. 

Respectfully, 
(Signed) Wm. A. Bancroft, 

President. 

On Feb. 12, 1903, the Chief Engineer was instructed to 
proceed with plans and specifications for completing the 
East Boston tunnel to a connection with the present subway 
at Scollay square, by means of a sub-station in accordance 
with the plan of Nov. 3. 

At a conference with officials of the company, held on 
April 16, it was stated by them that they had determined to 
adopt a train service on the Cambridge elevated and subway 
line, and a single car service in the East Boston tunnel, and 
that a through connection between the East Boston tunnel 
and the Cambridge street subway would therefore be use- 
less. They further suggested that when the elevated trains 
are removed from the existing subway, allowing it to be 
used exclusively for surface cars, it would be a con- 
venience to the public to connect the tunnel tracks with 
the subway at grade, thus allowing through cars to run 
from Roxbury and the western suburbs to East Boston. 
They submitted a plan making such connection at Scollay 
square, thereby establishing a grade crossing of the north- 
bound subway track by the west and southbound tunnel 
track. The policy of the Commission hitherto has been 
to avoid grade crossings in the subway, suck crossings being 
a constant source of danger and delay on surface tracks, 
where they are nevertheless unavoidable. In spite of these 
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evident objections, the Commission recognized that the 
decision not to run the Cambridge elevated trains through 
the tunnel to East Boston was a sufficiently controlling 
reason to make the change proposed by the company. Fur- 
thermore the convenience of a large proportion of passenger^ 
from Cambridge and East Boston arriving at Scollay square 
would be greatly increased by having the platforms near 
the surface of the streets instead of in a sub-station, requir- 
ing the use of elevators. The change being also in the 
direction of economy, the Commission, on May 19, adopted 
a plan substantially in accordance with that suggested by 
the company. These grade connections cannot, however, 
be used until the elevated trains are removed from the 
present subway and the tracks restored to the use of surface 
cars. Until that time the East Boston tunnel will be 
operated separately. 

Proposals for constructing that part of the tunnel from 
the Old State House to a connection with the present sub- 
way have been advertised for, to be opened on Tuesday, 
July 7. 

The Taking of the Easement under Long Wharf. 

Early in the present year, the work of construction having 
reached the west side of the harbor, it became necessary to 
take by eminent domain the right to pass under Long 
wharf. The law allows the taking of an easement to be 
confined, to a portion or section of a parcel of real estate 
fixed by horizontal planes of division below or above or at 
the surface of the soil. This power was exercised. The 
top of the tunnel at the easterly end of Long wharf is 59 
feet and at the westerly end is 38 feet below the surface. 
Between these points the tunnel runs on a 2.5 per cent, 
grade, and for the greater part of the distance on a curve. 
The instrument of taking described two curved vertical 
planes and four horizontal planes of division. It is re- 
corded in the Suffolk Registry (Lib. 2874, Fol. 212) and is 
believed to be unique. A copy will be found in Appendix A. 

Appropriations. 

The amount placed at the disposal of the Commission by 
the subway act of 1894 was $7,000,000. When the con- 
struction of the East Boston tunnel was authorized, an 
additional appropriation of $500,000 was made. The sub- 
way has cost in round numbers $4,165,000. This amount 
deducted from $7,500,000 leaves a balance of $3,335,000, a 
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sum amply sufficient to complete the East Boston tunnel. 
By chapter 347 of the acts of the year 1897 provision was 
made for transferring to the city for a market or other 
public purposes, at a valuation approved by the mayor, a 
considerable portion of the land between Canal and Haver- 
hill streets acquired from the Boston & Maine Railroad, 
which land was then no longer needed for subway uses. 
This land was valued at $616,000. Upon its transfer the 
cost of the subway was reduced by that amount to the sum 
above named, but the act provided that the $7,000,000 appro- 
priation should be reduced by a like amount. Deducting 
$616,000 from the amount otherwise available, namely, 
$3,335,000, left $2,719,000 available for building the East 
Boston tunnel. 

Early in the session of the Legislature for the present 
year the following communication was submitted to His 
Excellency the Governor : 

Boston, January 30th, 1903. 
To His Excellency the Governor John L. Bates : 

Dear Sir : Respectfully represents the Boston Transit Commission 

That by chapter 500 of the acts of the year 1897, it was ordered to 
construct a tunnel or tunnels from a point on or near Hanover street in 
the city of Boston or such other point or points as said Commission may 
deem proper for a suitable connection with the subway or subways pro- 
vided for in § 25 of chapter 548 of the acts of the year 1894, to a 
point at or near Maverick square in that part of Boston called East 
Boston, where a suitable connection with surface tracks may be made ; 

That under date of January 27, 1898, the Commission submitted to the 
General Court a communication in which it was stated that the prelim- 
inary estimates of the cost of building such tunnel or tunnels from East 
Boston to an actual connection with the then existing subway varied, 
according to the route which might be selected, from three and three- 
quarters millions of dollars to over four millions of dollars, and that the 
authorized expenditure was insufficient therefor ; 

That in the following year, 1899, the Supreme Judicial Court deter- 
mined that the act, notwithstanding the insufficiency of the fund placed 
at the disposal of the Commission, required such tunnel or tunnels to 
be built so as to make such actual physical connection with the then 
existing subway ; 

That the sum available for building the tunnel is in round numbers 
$2,719,000; 

That the Commission by substituting in that portion of the tunnel 
under the harbor concrete m place of cast-iron, which had hitherto been 
used elsewhere for such purposes and which was contemplated in the 
estimates referred to, is constructing the said tunnel for less than the 
original estimate so that it now appears that the sum of three hundred 
thousand dollars in addition to the expenditure heretofore authorized 
will be sufficient ; 

That provision for such additional expenditure of three hundred thou- 
sand dollars should be made at the present session of the Legislature ; 

That the above estimate does not cover any payment to individual 
owners, if any, of the fee of land within the street lines, for the tunnel 
easement thereunder, the Commission being advised that such claims 
cannot be sustained ; 
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Wherefore, said Boston Transit Commission makes report as above 
to the end that such action may be taken in the premises as to Your 
Excellency may seem fitting. 

Boston Transit Commission, 
(Signed) By George G. Crocker, 

Chairman. 

This was transmitted by the Governor to the Legislature, 
which, after a hearing before the Committee on Metropolitan 
Affairs, passed a bill (chapter 190, acts 1903) authorizing 
an additional expenditure of $300,000. This act will be 
found in Appendix B. 

• 

Areas in State and Court Streets. 

In constructing the tunnel under State and Court streets, 
and making the requisite relocations of pipes, sewers and 
conduits, it has been and will be necessary to make use of a 
portion of certain areas under the sidewalks. The follow- 
ing communications relate thereto : 

Boston, Mass., Sept. 11, 1902. 

Hon. George G. Crocker, Chairman, Transit Commission, 20 Beacon 
Street, Boston, Mass. : 

My Dear Sir : I write you in behalf of the Massachusetts Hospital 
Life Insurance Company, as you know, the owner of a building and 
real estate on State Street, to ask what it is the intention of the Com- 
mission to do in the street where the Company's property abuts upon it. 
The Life Company owns the fee to the middle of the highway and is in 
occupation and enjoyment of a considerable portion of it beneath the 
surface of the street which will be interfered with by the construction 
of a subway. As I understand it t no location has been filed by the 
Commission, taking any of the land of the Company. May I ask when 
the Commission intends to file such a location ? 

I also desire to add that the Hospital Life Insurance Company re- 
quests you to file such location at as early a date as is convenient, in 
order that its rights may be properly protected. 

Yours very truly, 
(Signed) Charles F. Choate, Jr. 

Boston, September 17, 1902. 
Hon. George G. Crocker, Chairman, 20 Beacon Street, Boston : 

Dear Sir : We write rn behalf of Mr. J. M. Sears, the owner of 
Sears Building at the corner of Court and Washington Streets in the City 
of Boston. Mr. Sears owns the fee of Court and Washington Streets 
opposite his building to the middle of the streets, and occupies and uses 
a considerable part of the space beneath the surface of the streets. 

From the plan filed by the Transit Commission in the office of the 
City Surveyor, we learn that it is the purpose of the Transit Commis- 
sion to construct the tunnel to East Boston beneath the surface of Court 
Street and Washington Street, so that the tunnel will occupy land of 
which Mr. Sears owns the fee, and will interfere with his use and occu- 
pation of the space beneath the surface of the streets. We understand 
that no location has yet been filed by the Commission taking any part 
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of the estate of Mr. Sears, and have been informed that it is the inten- 
tion of the Commission to construct the tunnel in Court Street and 
Washington Street without taking by right of eminent domain any of 
the lands, easements, estate or rights therein. 

We wish to ask, first, whether such is the intention of the Commis- 
sion ; and, second, to request that if the Commission intends to take by 
rightf of eminent domain any part of Mr. Sears 1 estate, including any 
part of Court Street or Washington Street, of which he owns the fee, 
that the Commission will file such taking in the Registry" of Deeds as 
soon as convenient. 

Yours very truly, 
(Signed) Hutchins & Wheeler. 

The Commission has been advised by the Law Depart- 
ment of the city that the claims made in the foregoing com- 
munications cannot be sustained, and that a taking by right 
of eminent domain is unnecessary. Proceedings to test this 
question have been begun in the Supreme Judicial Court by 
Mr. J. M. Sears. 

Footway in Maverwk Square. 

On Jan. 15, 1903, the Common Council, through His Honor 
the Mayor, requested the Commission to substitute for the 
wooden foot-bridge over the mound of the subway entrance 
in Maverick square, East Boston, a permanent metal struct- 
ure, to which request the Commission replied as follows : 

Boston, January 20, 1903. 
To Eis Honor the Mayor Patrick A. Collins : 

Dear Sir: Your communication under date of Jan. 15, 1903, trans- 
mitting an order passed by the Common Council that the Transit Com- 
mission be requested to substitute for the wooden foot bridge over the 
mound of the subway entrance at Maverick square a permanent metal 
structure, has been received. 

At a meeting of the Commission held this day the Chief Engineer was 
instructed to cause such foot bridge or footway to be constructed of 
metal and concrete according to plans heretofore adopted by the Com- 
mission so soon as the spring is so far advanced that the concrete can be 
properly laid. 

Boston Transit Commission, 
(Signed) By George G. Crocker, 

Chairman. 

The contract for the same was awarded April 29, and the 
work is nearly completed. 

New Tunnel and Subway. 

Chapter 534 of the acts of 1902 provided for the con- 
struction of a tunnel especially adapted for elevated train 
service and a subway especially adapted for surface car 
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service. The Commission was required within ninety days 
after the passage of the act to execute with the Boston Ele- 
vated Railway Company, in the name of the city, the 
company consenting thereto, " a contract in writing for the 
sole and exclusive use of the tunnel and subway and appur- 
tenances for the period of twenty-five years from the begin- 
ning of the use of the .tunnel, at an annual rental equal to 
four and one-half per cent of the net cost of the tunnel and 
subway, respectively," and "for such other uses and upon 
such provisions and conditions, not affecting the term or 
rental, as the commission and the company may agree upon, 
or in case of difference, as the board (of Railroad Commis- 
sioners) may determine." The act having been approved 
by the governor, June 27, 1902, ninety days therefrom 
brought the limit of time for the making of the contract to 
Sept. 25, 1902. The first work of the Commission, there- 
fore, under the new act was the preparation of this contract. 
A draft was made, based upon the contract for the use of 
the subway, and was submitted to the Boston Elevated 
Railway Company July 22. Early in September notice was 
informally received from the company of a desire for 
material modification of the draft thus submitted, in conse- 
quence of which a large part of the sessions of the Commis- 
sion of Sept. 9, 11, 12, 16, 17 and 18 was devoted to the 
proposed modification. On the last-named date a contract 
was executed by the Commission in the name and behalf 
of the city, and a copy delivered to the Boston Elevated 
Railway Company. On Sept. 23 the company submitted 
to the Commission its draft which did not meet with 
the approval of the Commission. On that day a conference 
was held with representatives of the company, at which the 
points of difference were discussed. These related prin- 
cipally to "Abatement of Rental," "Repairs," "Liability 
for Damages," and "Default and Penalty." An agreement 
was not reached. The company thereupon, under section 
10 of the act, requested the Board of Railroad Commis- 
sioners to determine the provisions in controversy. On 
Thursday, Sept. 25, notice was received from that board 
that it had determined upon a contract in the form as shown 
in Appendix C. The contract as determined upon by the 
board was thereupon executed by the Commission and the 
company. 

The construction of the new tunnel and subway was 
dependent upon the acceptance of the act by the voters of 
the city of Boston at the municipal election ; but the Com- 
mission was authorized, without waiting for such acceptance, 
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to make preliminary investigations, plans and surveys, and 
to do all things necessary therefor. This work was begun 
soon after the passage of the act. 

The act having been accepted by the people at the munic- 
ipal election, the Commission, on Dec. 11, passed the fol- 
lowing vote : 

Voted, That in the matter of the proposed tunnel and subway 
authorized by statutes 1902, chapter 534, which act was accepted by 
the voters of the city on December 9th inst. the Chief Engineer be in- 
structed to proceed with all reasonable expedition to make additional 
borings, to revise the studies of routes and the estimates and plans 
heretofore submitted, with such additions as have been suggested so 
that the routes of such tunnel and subway may be definitely determined 
and the work of construction begun at as early a date as possible. 

At each meeting of the Commission subsequent to that 
date the district within which the structures might be built 
was studied for feasible routes, until more than a score were 
under consideration. The examination and comparison of 
these with regard to cost, alignment, feasibility and accom- 
modation of the public resulted in the elimination of all except 
about half a dozen. On Jan. 13, 1903, the first of a series 
of conferences was held with the Executive Committee and 
the Chief Engineer of the Boston Elevated Railway Company, 
to whom these studies for routes were shown and approxi- 
mate estimates of cost given. These conferences were con- 
tinued on Feb. 10, 17, 18, 19, March 3, 10, 17, 26, April 
16, 29, May 5, 12, 15, 22, June 5 and 19. 

On Feb. 28 the following communication was sent to the 
Boston Elevated Railway Company : 

Boston, February 28th, 1903. 

Boston Elevated Railway Company, William A. Bancroft, 

President: 
Dear Sir: This Commission has been for some time studying the 
problem whether it is expedient under chapter 534 of the acts of the 
year 1902 to begin at once the construction of a structure or structures 
ior four tracks as permitted by the last sentence of the first section of 
said act, provided the company by its Board of Directors consents 
thereto. 

Before deciding this question the Commission would like to receive 
from your Board of Directors such statistics of present traffic and esti- 
mates of future traffic as may have a bearing upon the matter, together 
with a statement of such other considerations as may seem to them 
important. 

Boston Transit Commission, 
(Signed) By George G. Crocker, 

Chairman, 
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The company replied as follows under date of March 30, 
1903: 

President's Office, 
101 Milk Street, Boston, Mass., March 30, 1903. 

Boston Transit Commission, George G. Crocker, Chairman, 20 
Beacon Street, Boston, Mass. : 

Dear Sirs: We beg to acknowledge the receipt of your. favor of 
February 28th. 

If it were deemed advisable to have, when built, both a tunnel for 
the Elevated trains, and a subway for the surface cars under Wash- 
ington Street, then it would probably be necessary, or at least, 
desirable, to build both at this time. We do not understand that 
this is deemed advisable, but, on the contrary, that various reasons 
make it desirable that when both a tunnel and a subway shall have been 
built, the tunnel shall be to the east of Washington Street ; some of the 
reasons being : — 

1. That Washington Street is already congested by foot passengers 
and the giving of additional facilities under that street would but add 
to that congestion. 

2. That the large office district is growing very rapidly, and likely 
in future to grow more rapidly, and that traffic would not only be re- 
moved from Washington Street by a tunnel to the east of Washington 
Street, but would be more conveniently served thereby. 

Under the provisions of the Acts of 1902, chapter 534, if but two 
tracks are to be built at once, they must be in the tunnel, so-called. If 
this tunnel is to be to the east of Washington Street, we believe that it 
would not be expedient to build the subway until after its completion, 
as we estimate that such a tunnel would add at least 75% to the north 
and south subway carrying capacity of the City, which would take 
care of the present congestion and the natural increase for at least several 
years, and to such an extent as to give time after it had been in opera- 
tion, to form a clearer judgment than can now be formed, as to the 
building of the subway. 

We are, therefore, for these reasons of the opinion that it is expedient 
At this time to build only the tunnel, but we feel that we should say to 
you also that the rental burden involved by the building of both the . 
tunnel and subway at this time, would be so heavy as in itself to make 
it impossible for us to assent to the building of the subway at this time. 
Yours very truly, 
Boston Elevated Railway Company, 
(Signed) By Wm. A. Bancroft, 

President. 

The last sentence of the first section of chapter 534 above 
referred to reads : w The structure or structures for all four 
tracks, with the appurtenances, or any part or parts thereof, 
may be begun at any time after the acceptance of this act 
by a majority of the voters of the city as hereinafter pro- 
vided, if and so far as the commission deems it expedient 
and if the company by its board of directors consents 
thereto. " The company, by its board of directors, having 
signified its unwillingness to give the necessary consent, the 
Commission abandoned the idea of building the structures 
for all four tracks at the same time. 
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Early in May the company changed its views in relation 
to the location for the tunnel and urged the adoption of a 
route under Washington street and the use, from Adam a 
square, north, of two tracks of the present subway, at the 
same time expressing the desire that the Commission apply 
to the Legislature, for an enabling act, since the act of 
1902 provided that w upon the completion of the tunnel and 
appurtenances and upon notification as hereinbefore pro- 
vided, the company shall remove its elevated trains and cars 
from the existing subway." May 5 the Commission, by 
vote, expressed its unwillingness to consider further any 
such plan, unless in substitution for the tracks so used 
provision should be made for new tracks furnishing equiva- 
lent accommodations for traffic. On May 29 the following 
votes were passed : 

Voted, That, in the opinion of this Commission, it is inexpedient to 
build a tunnel in Washington street, south of Adams square, for ele- 
vated trains. 

Voted, That it is inexpedient to ask for additional legislation at the 
present session of the Legislature. 

This action led to the following correspondence : 

President's Office, 
101 Milk Street, Boston, Mass.,. June 8, 1903. 
To the Honorable Boston Transit Commission, 20 Beacon Street, Boston, 
Mass. : 
Dear Sirs : Referring to your communication of May 26th ult., as- 
follows : 

May 26th, 1903. 
William A. Bancroft, President, Boston Elevated 
Ry. Co. : 
Dear Sir: The expediency of asking the Legis- 
lature for a farther enabling act was discussed at 
length at the meeting of the Commission this morning, 
but no action was taken. 

Yours very truly, 
(Signed) George G. Crocker, 

Chairman. 

and also to your communication of May 29th ult., as follows : 

May 29, 1903. 
William A. Bancroft, President, Boston Elevated 
Railway Co. : 
Dear Sir : The following were passed at a meeting 
of this Commission held to-day : 

•' Voted, That, in the opinion of this Commission, it 
is inexpedient to build a tunnel in Washington street, 
south of Adams square, for elevated trains. 

44 Voted, That it is inexpedient to ask for additional 
legislation at the present session of the Legislature." 
A true copy. 
Attest : 

(Signed) B. Leighton Beal, 

Secretary. 
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and to the informal interview, which Mr. Winsor had with your Board 
last week ; we beg to say that it seems to us desirable, even in the 
event of its being necessary to eliminate the Washington street route 
from consideration, to have the technicality in the Bill of 1902 removed 
so as to permit your Board to use, if desirable, two tracks of the exist- 
ing subway north of Adams square for elevated trains, on condition of 
the replacement for the use of surface cars of the two tracks so taken. 

As we have frankly stated to you, it now seems to us that no route 
for elevated trains east of Washington street will be on the whole as 
desirable as the Washington street route. This opinion is formed only 
after months of study looking to a route east of Washington street, and 
is diametrically opposed to the views which we held two or three 
months ago. This opinion might compel us to appeal from your deci- 
sion to the Board of Railroad Commissioners. The desire of both your 
own body and ourselves is, of course, to have selected ultimately the 
route which shall be most desirable from the point of view of the public 
convenience. 

If the Board of Railroad Commissioners, on appeal, should decide in 
favor of the Washington street route, it would, of course, be important 
that the technicality of the Act of 1902 should have been removed, so as 
to enable the running of trains north of Adams square through Wash- 
ington street. 

We should, therefore, be glad if your Board could see its way clear 
to changing its decision in regard to the inexpediency of asking Jhe 
Governor to apply for this change in legislation at the present session. 

We may add that no decision has been reached by us as to the ad- 
visability of appeal to the Board. 

Very respectfully, 
(Signed) Wm. A. Bancroft, 

President. 



Boston, June 12, 1903. 
William A. Bancroft, President, Boston Elevated Railway Company: 

Dear Sir : Your letter of June 8th was duly received and its sug- 
gestions have been considered by this Commission. 

You write that it seems to your Board of Directors desirable " to have 
the technicality in the bill of 1902 removed so as to permit the Commis- 
sion to use, if desirable, two tracks of the existing subway north of 
Adams sq. for elevated trains on condition, of the replacement for the 
use of surface cars of the two tracks so taken." 

You further state that your Company favors the Washington street 
route for the tunnel for elevated train service, and you express the wish 
that this Commission might see its way clear to asking the Governor at 
the present session of the Legislature to apply for an amendment of the 
act granting the desired permission. 

The Commission on the other h*and deems that a route east of Wash- 
ington street should be selected. In connection with such route- the 
Commission may deem it expedient, though it will not be necessary, to 
use for the elevated train service between Haymarket square and Cause- 
way street, two of the tracks now used for the northern approach to the 
subway and substitute therefor equivalent tracks on the Canal street 
side. 

If this course should be deemed desirable, and if upon further con- 
sideration of the aot of last year such a substitution should be thought 
to be beyond the scope of the powers of the Commission, application 
for an amendment could be made to the Legislature at its next session 
without delaying the work. 
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Such being the views entertained by the Commission it cannot with 
propriety, at the very end of the session, apply to the Legislature for a 
change in the law, and the Commission after reconsideration of its vote 
of 29tli of May relating to the expediency of asking at the present time 
for additional legislation, adheres to the conclusion then reached. 

Boston Transit Commission, 
(Signed)- By George G. Crocker, # 

Chairman. 



Washington street as a route for the tunnel having been 
removed from consideration, so far as the Commission was 
concerned, the officials of the Boston Elevated Railway 
Company were asked to express their opinion as to which 
one of the remaining routes seemed to them most desirable. 
This conference was held June 19, at which the representa- 
tives of the company unofficially expressed a preference for 
the May-place and Devonshire-street route, so-called, with 
no station between Dover and Summer streets. It was dis- 
tinctly understood, however, that this was only the opinion 
of- the company as to the best of the east side routes, so- 
called, and that in expressing such opinion it did not aban- 
don its desire for the Washington-street route. On June 29 
the Commission decided upon the route by the following 
vote : 

Voted, That the route which may be designated as the •• May place- 
Devonshire street- Union street route," from a point between Oak and 
Nassau streets to a point under Union street near Hay market square, 
substantially as shown in red on plan g 5961, signed by the Chief 
Engineer, having stations in the vicinity of Summer street and State 
street; and such other stations, if any, as may hereafter be determined 
upon, be adopted as the route for a two track tunnel for the use of 
elevated cars or trains, as provided for in chapter 534, acts of 1902, and 
that written notice of this vote be sent to the Boston Elevated Railway 
Company. • 

An attested copy of this vote was delivered at the office 
of the company at 2.45 p.m. of the same day. By the 
terms of section 13 of the act the company may, within 
three days from that date, apply to the Board of Railroad 
Commissioners for a revision of this determination, which 
may be considered and finally determined by that Board. 

Subway. 

A permanent sidewalk has been placed about the entrance 
at Pleasant street. 

Electrolysis. 
The following correspondence is self-explanatory : 
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Boston, January 23, 1903. 
Boston Elevated Railway Co., William A. Bancroft, President: 
Dear Sir : Will you be kind enough to furnish the Commission with 
a statement as to any examinations which you have had made as to 
the effect of electrolysis on the steelwork in the subway P 

Yours very truly, 
(Signed) George G. Crocker, 

Chairman. 

President's Office, 
101 Milk Street, Boston, Mass., January 24, 1903. 
Geo. G. Crocker, Chairman, Boston Transit Commission, 20 Beacon 
Street, Boston, Mass.: 
Dear Sir : In response to your letter of January 23rd, current, — I find, 
upon inquiry, that we have made careful examinations of the bonding 
of our steel rails in the subway, and have also made some cursory 
examinations of the steel structure of the subway itself, but have never 
found any evidence of conditions tending to electrolytic action therein. 

Respectfully, 
(Signed) Wm. A. Bancroft, 

President. 

Subsequently the President of the company orally agreed 
to have the subway examined at regular intervals for elec- 
trolysis and to make report to the Commission. 

Payment of Rental under the Toll System. 

The contract with the West End Street Railway Company 
for the use of the subway provides that all cars of 25 feet 
or less body lengtK passing through the subway in either 
direction shall be reckoned at 5 cents per car, and all 
such cars passing through a portion of the subway in one 
direction, reversing direction within the subway and mak- 
ing a return trip, shall be reckoned at 10 cents per car, and 
any excess of body length over 25 feet shall be reckoned 
at a proportional increase over these sums ; and if, in 
any one quarter, the amount so computed exceeds the rental 
which the company would pay on the basis of 4| per cent 
annually upon the net cost of the subway, the company shall 
pay such excess. 

Nov. 15, 1902, the following was received: 

Auditor's Office, 
101 Milk Street, Boston, Mass., Nov. 15th, 1902. 

Mr. B. Leighton Beal, Secy., Boston Transit Commission, 20 Beacon 
Street, City : 
Dear Sir : I regret to say that upon carefully analyzing the number 
of trips, which we nave run through the subway, I have discovered that 
for the quarters ending Sept. 30th, 1901, Dec. 31st, 1901, June 30th, 1902 
and Sept. 30th, 1902, we ran a greater number than was permitted under 
the terms of our contract whereby we were to pay 4} per cent upon 
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the cost of the subway, and for those quarters we must pay at the rate 
of 5 cents per trip for a car not exceeding 25 ft. in body length and 
for longer cars a proportionately greater amount. We, therefore, 
enclose herewith voucher in favor of the City of Boston, together with a 
check on the National Union Bank for $5,623.04. 

For the quarter ending in March, 1902, we ran 1,038,097 single trips, 
and these on the basis of 5 cents each amounted to $1,393.48 less 
than the amount of the bill which was rendered. 

Very truly yours, 
(Signed) H. L. Wilson, 

Auditor. 
Enclosures. 

For additional amounts due for use of the Subway for the quarters 
ending Sept. 30, 1901, Dec. 31, 1901, June 30, 1902 and Sept. 30, 1902. 

Sept. 30, 1901 : 

1,106,682 single trips run as provided in 

lease at 5 cts. each .... $55,334 10 
Amount of bill rendered on basis of 

4|% of cost . . . . . . 53,414 27 

$1,919 83 

Dec. 31, 1901 : 

1,081,614 single trips at 5 c. each . . $54,080 70 

Amount of bill 53,444 83 

635 87 

June 30, 1902 : 

1,101,362 single trips at 5 c. each . . $55,068 10 

Amount of bfll 53,329 46 

1,738 64 

Sept. 30, 1902 : 

1,093,197 single trips at 5 c. each . . $54,659 85 

Amount of bfll, 53,331 15 

1,328 70 

Total $5,623 04 



Sinking Funds. 

The following is the condition of the debt and of the 
sinking funds for the various divisions of the work of the 
Commission at the date of this report : 

Subway (Including Alterations). 

{Debt, $4,416,000, outside debt limit.) 

Amount of fund, July 1, 1902 ... $523,664 97 

Interest on bank deposits, July 1, 1902, to date $1,234 46 

Interest on investments, July 1, 1902, to date 17,018 21 

Revenue received, July 1, 1902, to date . . 49,132 26 



67,384 93 



$591,049 90 
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Charlestown Bridge, No. 1. 
{Debt, $750,000, inside debt limit.) 

Amount of fund, July 1, 1902 $73,494 64 

Interest on bank deposits, July 1, 1902, to date $489 01 

Interest on investments, July 1, 1902, to date 2,272 97 
Revenue received, July 1, 1902, to date . . 576 33 

Requirement for debt 8,633 00 

11,971 31 

$85,465 95 
Charlestown Bridge, No. 2. — ~ 

{Debt, #805,000, outside debt UmU.) 
Amount of fund, July 1, 1902 . . . $83,924 41 

Interest on bank deposits, July 1, 1902, to date $259 86 

Interest on investments. July 1, 1902, to date 2,506 00 

Requirement for debt 8,001 00 

10,766 86 

$ 94,691 27 
East Boston Tunnel. "™ m ^~ 

{Debt, #2,885,000, outside debt limit.) 
Amount of fund, July 1, 1902 . . . . . . $21,600 00 

Interest on bank deposits, July 1, 1902, to date . . . 684 53 

$ 22,284 53 

Amounts Paid for Rental of the Subway. 

The following sums have been paid during the year by 
the Boston Elevated Railway Company for the use of the 
subway : 

Sept. 30, 1902 : 

Total cost of subway .... $4,133,287 53 
Rebate, as per vote of Commission, 
July 10, 1902 187 59 

Net cost $4,133,099 64 

One quarter's rental . $50,372 15 

Less 4J per cent for three 
months on $187.59, abat- 
ed in accordance with 
vote of Commission, 
July 10, 1902 2 29 

Not rental for one quarter $50,369 86 

Alterations : net cost 242,977 23 

One quarter's rental 2,961 29 

Dec. 31, 1902: 

Net cost of subway .... 4,133,204 64 

One quarter's rental 50,373 43 

Alterations: net cost . 242,977 23 

One quarter's rental 2,961 29 

Carried forward $106,665 87 
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Brought forward $106,665 87 

March 81, 1903: 

Net cost of subway .... 4,183,586 52 



One quarter's rental 
Alterations : net cost 
One quarter's rental 
June 80, 1903 : 

Net cost of subway 
One quarter's rental 
Alterations : net cost 
One quarter's rental 



50,378 09 
243,238 77 

2,964 47 

4,134,531 61 

. 50,389 61 
243,238 77 

2,964 47 



$213,362 51 

Statement of Expenses. 

The following is a classified statement of the expenses of 
the Commission for the year ending June 30, 1903 : 

SUBWAY. 

Engineering Department. 

Labor $297 50 $297 50 

Section Three. 
Labor $2 45 2 45 

Section Five. 

Labor $49 36 

Construction . . . . * . . . 381 88 

Field supplies 264 75 

695 99 

Section Seven. 

Field supplies $354 99 354 99 

Section Eight. 
Labor $11 59 11 59 

Section Eight and One-Half. 
Labor . $11 60 11 60 

Section Ten. 

Construction ' . $620 00 

Labor 41 88 



Section Eleven. 

Construction $100 00 

Inspection 5 00 

ALTERATIONS. 



661 83 



105 00 



Section Seven. 
Construction $261 54 261 54 



Carried forward $2,402 49 
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. $2,402 49 



Brought forward . 




. . . 


EAST 


BOSTON TUNN 


General Expenses : 






Office — Repairs 




$24 42 


Furniture . 




2d 75 


Supplies . 




765 71 


Stationery and 


print 




mg 




218 51 


Fuel and light 




222 33 


Rental 




1,500 00 


Stenographers 




2,393 04 


Messenger 




936 00 


Clerks . 




885 33 


Janitor . 




269 10 


Salaries of Commissioners anc 


I 


Secretary 


. 


28,100 00 



$35,341 19 
Transferred to Boston Tunnel 
and Subway .... 13,563 81 

Balance General Expenses, East Boston 

Tunnel $21,777 38 

Proportion of salary of Chief Engineer . . 6,680 50 



Engineering Department. 



Rooms — Repairs . 

Furniture 

Supplies .... 

Stationery and printing . 

Fuel and light 

Rental .... 

Janitor .... 

Messenger 

Stenographers .... 

Clerks . . . . 

Instruments 

Skilled service .... 



Miscellaneous. 



Legal and expert advice 

Teaming 

Field supplies 

Labor . . . . 



ST. 

$6 }8 


33 79 


1,260 12 


3,201 80 


223 08 


1,500 00 


269 10 


684 88 


2,372 66 


2 67 


193 45 


26,756 01 


$29 00 


81 95 


8,458 41 


609 83 



28,457 88 



36,503 74 



9,179 19 

Section A. 

(In Maverick square and Lewis street, East Boston, to a 
point 100 feet southwest of Webster street.) 

Field supplies $58 04 

Inspection • 11 20 

Labor . • 126 60 

195 84 



Carried forward $76,789 14 
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Brought forward $76,739 14 



Section B. 

(From a point in Lewis street 100 feet southwest of 
Webster street, East Boston, under harbor between 
South Ferry slip on the East Boston side and Long 
wharf on the Boston side, State street.) 

Boston Tunnel Construction Company 
Construction . 
Office supplies 



Field supplies 

Labor 

Teaming 

Stationery and printing 

Legal and expert advice 

Skilled service 

Inspection 

Instruments . 

Rental . 

Water-pipes . 



$462,459 82 

' 14,367 25 

580 39 

781 93 

1,292 66 

1 50 

9 75 

1,261 40 

933 44 

8,776 91 

92 39 

180 00 

391 24 



— 491,128 18 



Section C. 



{Under State street from India street to near Atlantic avenue.) 

Patrick McGovern (Contract No. 188) . . $113,920 75 

Gow & Foss 51,301 70 

Construction 52,777 39 

Office supplies . . . . . . 536 92 

Instruments . 24 20 

Insurance 240 28 

Advertising . . . . . . . 46 5 L 

Field supplies . . . . . . 54,699 89 

Labor 1,499 67 

Teaming 67 44 

Underpinning 2,122 67 

Inspection 2,900 17 

Water-pipes - 3 60 

Skilled service 343 49 

Rental 270 82 

Legal and expert advice .- 586 70 



281,342 10 



Section D. 



{In State street between India street and Congress street.) 



H. P. Nawn . . 

Patrick McGovern (Contract No. 179) . 

Patrick McGovern (Contract No. 188) . 

Gow & Foss (Contract No. 174) . 

Gow & Foss (Sewer, Merchants' row) . 

Gow & Foss (Sewer, Exchange Building) 

Gow & Foss (Sewer, Fiske Building) 

Advertising 

Construction . 

Field supplies 

Office supplies 

Legal and expert advice 

Carried forward 



$26,119 90 

95,735 52 

19,609 70 

13,786 62 

436 34 

2,271 19 

1,432 22 

75 93 

27,059 03 

8,219 41 

190 83 

316 60 



. $195,253 29 $849,209 42 
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Brought forward $195,253 29 $849,209 42 

Teaming 88 99 

Labor 2,765 43 

Rental 187 51 

Inspection . . 3,619 89 

Skilled service 135 88 

Stationery and printing .... 8 25 

Water-pipes 2,615 04 

Instruments 7 45 

Electric conduits 175 55 

204,857 28 

Section E. 

(Station under the Old State House near the head of State street.) 

H. P. Nawn $36,397 21 

Woodbury & Leignton 19,895 24 

G. W. & F. Smith Iron Company . . 1,806 61 

Patrick McGovern (Contract No. 179) . . 910 74 

Gow & Foss (Sewer, Old State House) . 3,797 43 

Gow & Foss (Contract No. 176, Pipe Crossing) 2,795 70 

Gow & Foss (Contract No. 181) . . . 21,289 00 

Eastern Bridge and Structural Company . 14,671 01 

Construction 17,287 02 

Office supplies 88 17 

Field supplies 2,426 82 

Advertising 126 83 

Labor 3,431 18 

Inspection 2,839 38 

skilled service 724 02 

Water-pipes 2,804 19 

Instruments 45 61 

Furniture 13 00 

Insurance 162 00 

Electric conduits 87 77 

Legal and expert advice .... 193 30 

Teaming 134 87 

131,927 10 

Section F. 

(From the westerly end of the Old State House across Wash- 
ington street and along Court street to near Tremont street.) 

Patrick McGovern (Contract No. 179) . . $10,729 75 

Construction . . . . . . . 240 62 

Labor 491 88 

Inspection 419 11 

Office supplies 4 15 

Field supplies 217 89 

Skilled service 125 31 

Teaming: 15 05 

12,243 76 

BOSTON TUNNEL AND SUBWAY. 

General Expenses : 
Amount transferred from East Boston tun- 
nel, general expenses .... $13,563 81 
Proportion of salary of Chief Engineer . 4,319 50 
Office supplies . . . . . . 69 59 

Carried forward .... $17,952 90 $1,198,237 56 
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Alterations. — Part of 
General Expenses 
Section. Three 
Four 
Five 
Seven 
Nine 
Ten . 
Interest 



From beginning 

of work to June 

30, 1902. 

$28,945 53 

2,568 26 

163 42 

30,233 01 

178,824 41 

3 00 

534 04 

1,905 56 



Jnne 30, 1902, 
to June 30, 1903. 



$261 54 



Total. 

$28,945 53 

2,568 26 

163 42 

30,233 01 

179,085 95 

3 00 

534 04 

1,905 56 



Total . 


• 


el. - 


$243,177 23 


$261 54 


$243,438 77 


East Boston Tunn 






Part of General 


Ex 








penses 




. $107,046 00 


$28,457 88 


$135,503 88 


Engineering Expenses 


94,497 16 


45,682 93 


140.180 09 


Section A 




95.272 79 


195 84 


95,468 63 


B 






463,596 63 


491,128 18 


954,724 81 


C 






52,874 52 


281,342 10 


334,216 62 


D 






10,624 68 


204,857 28 


215,481 96 


E 








131,927 10 


131,927 10 


F 








12,243 76 


12,243 76 


Interest 


Sub 


46,900 00 


56,961 10 


103,861 10 


Total . 


. $870,811 78 


$1,252,796 17 


$2,123,607 95 


Boston Tunnel and 








way. — Part of 
era! Expenses 


Gen 












$17,883 31 


$17,883 31 


Engineering Expe 


nses 
Gen 


« 


7,357 81 


7,357 81 


Total . 


$25,241 12 


$25,241 12 


Bridge. — Part of 






eral Expenses 
Construction, etc. 




$53,820 57 




$53,820 57 




. 1,508,892 31 


$7,478 60 


1,516,370 9L 


TotaJ 


. $1,562,712 88 


$7,478 60 


$1,570,191 48 


Grand Total . 


. $6,833,296 51 


$1,287,918 38 


$8,121,214 89 



The report of the Chief Engineer is appended. 



GEORGE G. CROCKER, 
CHARLES H. DALTON, 
THOMAS J. GARGAN, 
GEORGE F. SWAIN, 
HORACE G. ALLEN, 



Boston 
Transit . 
Commission. 
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A detailed description, made largely from reports of my 
assistants, of the work on the various sections is given in 
the following pages. 

The names of the resident engineer and of the contracting 
firms are given in the text. Most of the field work being 
carried on night and day, there were in many cases three 
sets of engineering assistants and inspectors. Appendix 
D gives the names of all assistants who have been employed 
for more than one month during the last year. Appendix 
E gives the names of nearly all the contractors, and in some 
<sases of their principal foremen. 



Section B of the East Boston Tunnel (Con- 
tract Work). 

Contractors for Construction. — The Boston Tunnel Construction 
•Company. 

Transit Commission Resident Engineer, — John E. Palmer. 



Date of contract. 

June 28, 1900. 



Date of completion 
named in contract. 

June 15, 1903. 



Tunnel Portion. 

Some details relative to the progress are given in the 
following tables : 

Progress. 



Excavation. 



Date of beginning Aug. 13, 1900 

Amount of work done previous Cubic yard*. 

to June 30, 1902 50,640 

Amount of work done during year 

ending June 30, 1903 49,200 

Total amount work done 99,840 

Maximum progress per week dur- 
ing year ending June 30, 1903. 1,400 

Total estimated quantities 100,900 



Concrete. 



Sept. 19, 1900 

Cubic yards. 
16,535 



17,425 
33,960 

460 
35,000 



Linear feet. 



2,064 

3,029 
4,274 

575 
4,351 



Progress of Section B of the East Boston Tunnel each 
three months from time of completion of the shaft on Jan. 
26, 1901, to the date of this report, i.e., June 30, 1903 : 
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April 27, 1901 

July 27, 1901 

Oct. 26, 1901 

Feb 1, 1902 

May 3, 1902 

Aug. 2, 1902 

Nov 1, 1902 

Jan 31, 1903 

May 2, 1903 

June 30, 1903 (59 days) 



Distance 

from 
Maverick 
square. 


Progress 

during 

quarter, 

feet. 


1,082 


228 


1,363 


281 


1,773 


410 


2,113 


340 


2,583 


470 


3,083 


500 


3,633 


550 


4,178 


545 


4,763 


585 


5,078 


315 



Remarks. 



} Installing plant and air locks 
during this period. 

J Changing working tracks dur- 
I iog this period. 



Two accidents, described later, occurred during the year, 
but on the whole there has been little interruption in the 
progress of the work. The whole section is nearly com- 
pleted, including the pump chambers. There remains to be 
done 62.5 feet of Tunnel under Atlantic avenue, the venti- 
lating chamber at the shaft in Lewis street between Webster 
and Marginal streets, East Boston, the Atlantic Chambers 
at the foot of State street, the cleaning of the Tunnel of 
lumber, rails, and rubbish that has accumulated during the 
progress of the work, and various minor matters. There 
has been no change in the plant during the year. 

The work has been carried on with two shifts, day and 
night, of 10 hours each with about 130 men and 14 mules 
for each shift. 

Work on the arch was stopped at Station 37 + 77.50 
Nov. 18, 1902, by breaks occurring in the running plates 
(longitudinal I-beams over the rollers) of the shield from 
12 to 15 inches back of their forward ends. The plates 
had been crippled for some months, but not enough to make 
it necessary to stop work. At the locality of the break the 
walls were left 4 inches low for a distance of 10 feet for the 
purpose of repairing the crippled plates, and the low place 
had been built up temporarily with wooden blocks. In 
moving over these blocks the wood crushed, and in running 
on to the wall beyond the plates gave way. New plates 
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were put in on both sides, and the shield again began its 
progress on the evening of November 26th. 

The method of tunnelling during the last year has been 
as before, that of a roof shield running on side walls built in 
advanced drifts. This method was described and illustrated 
on page 23 of the Seventh Annual Report. 

Beginning with the curve near the middle of the harbor 
( l Station 30 ■+■ 10) the Tunnel is made 4 inches wider than 
the straight portion theretofore built, changing the inside 
diameter at the springing line from 23 feet 4 inches to 23 
feet 8 inches. 

At a point nearly under the Etarbor Commissioners' line 
on the Boston side (Station 41 + 65), where the greatest 
weight on the masonry is encountered, the invert was made 
more convex and increased in depth one foot. This change 
was made gradually so as to maintain a slope on the inner 
surface for drainage purposes. 

Character of Earth Penetrated. — During the .period 
covered by this report the excavation has been mainly of 
blue clay. Through a portion 600 feet long, however 
(Station 29 + 50 to 35 + 50), boulder clay, with a large 
proportion of sand and gravel, was found from 1 to 8 feet 
above the bottom of the Tunnel. Through a stretch 250 
feet long (Station 39 to 41 + 50) a similar formation was 
encountered, except that there was much more sand, and it 
extended as high as 18 feet above the bottom of the Tunnel 
at Station 39 + 70. Through this stratum of sand, gravel, 
and boulder clay four inches or more of plastic clay was 
packed outside the Tunnel masonry as described in the 
Eighth Annual Report. 

On Jan. 1, 1903, the advanced drifts reached the Harbor 
Commissioners' line, Boston side, under the end of Long 
wharf, and the shield passed this line January 24. The 
buildings on Long wharf began to settle slightly in advance 
of the drift headings, increasing until the arch was com- 
pleted under them. . In the "Custom House Block" on 
Long wharf the ends and party walls cracked, opening in 
some instances from two to four inches before they were 
tied or shored up. 

The drifts which had been advancing westerly from East 
Boston reached, March 18th, a point 452 feet from Atlantic 
Chambers (Station 47 + 18). On this date miners began 
excavating a drift eastward from Atlantic Chambers on the 
north side of Tunnel to meet the northerly drift from East 
Boston, for the purpose of verifying the lines and eleva- 

1 Stations are 100 feet apart. Station 30 + 10 is 3,010 feet from the easterly end of 
the tunnel. 
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tion of Tunnel. When this drift was driven to a point 
150 feet from the Atlantic Chambers a clay and timber bulk- 
head was built across the drift at a point 15 to 20 feet from 
the Chambers. On Wednesday, May 6, 1903, when the 
advanced drift of the Tunnel was within 16 feet of test drift 
(Station 50 + 8) a 2-inch iron pipe was driven through the 
intervening clay and compressed air was let in, filling the new 
drift. There was a small leakage of air through or near the 
bulkhead, and a fall of 2 pounds (per square inch) in the Tun- 
nel air pressure. On May 8, 1903, the intervening portion of 
the northerly drift was excavated. The line from East Boston 
had been run through ai* locks and through a mile (includ- 
ing a long curve) of foggy Tunnel ; the outside triangula- 
tions across the harbor and connections therewith had not 
been determined with minute precision because intervening 
buildings and a smoky atmosphere would have made such 
precision too costly ; the connections of the easterly and 
westerly drifts were, however, close enough (0'.07 levels 
and 0'.33 line) for all practical purposes. 

It was soon discovered that compressed air was escaping 
through sand veins north of the bulkhead. This leakage 
continuing to increase, the joints between the drift timbers 
were sealed with clay. This clay shrunk and cracked soon 
after it was applied, and was washed with Portland cement 
until practically air-tight. 

It was decided, on May 11, 1903, to excavate a small 
drift north and south from the northerly drift, also upward 
and downward, in an effort to cut sand veins off and pre- 
vent the leakage of air. This cut-off was extended north- 
ward about 9 feet, without reaching the limit of sand, when 
it was abandoned and the open space outside of main drift 
filled up with clay. While this cut-off was being excavated 
the air pressure in the Tunnel fell to 6£ pounds. The effects of 
the low pressure were noticed immediately by the crushing 
of drift timbers, the scantily-braced walls in advance of the 
shield moved toward each other about 7 inches, and the arch 
just at the rear of the shield settled 1£ inches. As soon as 
the cut-off was filled with clay and the inner surface washed 
over with cement wash, the air-pressure was raised imme- 
diately to 12 pounds per square inch, and the work progressed 
without further trouble from settlement or otherwise. The 
normal working pressure during the year previous to meet- 
ing the test drift was about 22 pounds per square inch. 

At a point about 50 feet east of Atlantic avenue an old well 
of some historical interest was cut off in the north drift under 
Long wharf (Station 49 + 88) 13.2 feet north of centre line 
of Tunnel, causing a slight loss of air. According to records 
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in the Street Laying Out Department the upper portion 
(35 feet) of this well was built of stone, and below that 62 
feet of wooden pipe encasing a lead pipe, making a total 
depth of 97 feet. The inner diameter of wooden pipe was 
4 inches and that of the lead pipe 2 inches. This well was 
begun June 12 and finished Sept. 6, 1797. Pumping 
began and water was being sold from it on the 9th and 
11th of the same month respectively. The purpose of the 
well was to furnish fresh water to sea-going vessels. 

The most serious accident that has occurred on this work 
took place about 11 o'clock p.m., June 19, 1903, when 
the compressed air blew out of the Tunnel, reducing the 
pressure in a few minutes to that of the normal atmosphere. 
An examination shortly after showed that the wooden bulk- 
head at the Tunnel opening into Atlantic Chambers was 
destroyed, heavy wooden braces were crushed and broken, 
370 cubic yards of earth were in the bottom of the chambers, 
2 or 3 tons of the steel framework which had been partially 
erected in the shaft was twisted out of shape, and there was a 
cavity in the street above where the blow-out occurred about 
20 feet square and 10 feet deep. Two men who were work- 
ing in the drift heading at the time were caught up by the 
rush of air and carried into an opening in the clay with a 
force that completely buried one of them from sight, and the 
other was driven in so far as to be nearly concealed from 
view. The body of the latter was soon removed, but the 
former has not been found at the present time (June 30, 
1903). Other men working farther back in the drift were 
tossed and driven about with timbers, wheel-barrows, etc. 
It was estimated by some of those present in the Tunnel at 
the time that the air was escaping for about five minutes 
after the first outburst. There was no apparent damage to 
the Tunnel on account of the blow-out except that in the 
Atlantic Chambers already referred to. 

Atlantic Chambers — Open-Out Portion of Section B. 

It has been convenient to call the structure at the easterly 
end of the passenger station at Atlantic avenue w Atlantic 
Chambers. " This will contain stairways, elevators, ticket 
offices, and the easterly end of the platforms of the station. 
A description was given of it in the Eighth Annual Re- 
port, and the methods of construction were also described. 
At the time of the last report (June 30, 1902), about one- 
third of the trench and about one-third of the wall had been 
completed. As the trench was extended in process of 
construction, the amount of water which leaked through 
the stratum of logs, stone, and filled material of course in- 
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creased. An Emerson pump with a 4-inch suction was put 
in by the contractor to assist the pulsometer with a 4-inch 
suction then in use. These pumps were too small to 
adequately take care of the water which leaked in. To 
lessen the leakage a trench was dug to the east of the 
chambers through the leaky stratum and down to the clay. 
This trench was about 6 feet wide and about 38 feet long. 
A line of Wakefield sheeting was made on its easterly side, 
and the trench filled with clay to the surface of the street. 
Half of the cost of this dam was borne by the Transit Com- 
mission on the ground that it might lessen the cost of con- 
struction of Section C. The leakage was lessened for a 
time, but the water finally came through under and around 
the dam. A second dam was built November 1 to 
November 29 farther east and reached a line of clay " box- 
ing " on each side of the street put in in former years to 
lessen or prevent leakage into the cellars. This dam was 
about 6 feet wide, 30 feet deep, and 38 feet long. The 
concrete walls were finally completed April 25, 1903, and 
excavation of the core, by means of a stiff-legged derrick, 
began on the same day. The side walls of the chamber 
in connection, with the roof, invert and intervening floors 
were designed to be of ample strength when completed to 
withstand the side pressure of the surrounding earth, but 
required temporary bracing until completion. The con- 
tractors excavated the core to a depth of 16 feet before 
putting in any bracing. Cracks appeared in the walls and 
thereafter some braces were put in from time to time, until 
the movement of the walls inward was apparently arrested. 
These will receive whatever repairs or renewals are needed. 
The core excavation was finished May 29, the invert or 
floor of the chambers was built, and on June 13 the first 
steel was put in place. 

Progress on Atlantic Avenue Chambers, 



Items. 



Excavations. 



Concrete. 



Steel. 



Date of beginning 

Amount of work done previous to 
June 30, 1902 

Amount of work done during year 
ending June 30, 1903 

Total estimated quantities .... 



Dec. 5, 1901. 

Cubic Tarda. 
1,600 



5,100 
6,700 



Feb. 6, 1902. 

Cubic Yard: 
310 



890 
1,400 



Ton; 

6 

80 
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Section C of the East Boston Tunnel. 

Contractor for Construction. — Patrick McGovern. 
Superintendent for Contractor. — Charles R. Gow. 
Transit Commission Resident Engineer. — John E. Palmer. 

Date of Date of completion 

contract. named in contract. 

June 20, 1903. Nov. 15, 1903. 



Location. — This section extends from a point about the 
middle of India street along State street, about 750 feet 
east to Atlantic Chambers, 75 feet west of Atlantic avenue. 
The easterly 149.25 feet of this section is a wide arch pas- 
senger station, joining the Atlantic Chambers. 

General Description of Structure. — The main portion of 
this section or Tunnel proper is 23 feet 8 inches wide and 
20 feet 8 inches in height, inside measurements. The arch 
is 31 inches, walls from 31 to 33 inches, and invert 24 
inches thick. The passenger station portion is 40 feet 6 
inches wide and 26 feet in height, inside measurements. 
The invert of the station is uniformly 3 feet thick, walls 4 
feet 3 inches, and the arch 3 feet thick for 122.5 feet and 
3 feet 6 inches for the 26.75 feet at the easterly end. The 
cross-section of the platform part of the station is shown 
on Plate 9. 

Details of Construction. — The first 337.5 feet of this 
section (Station 56 + 26.5 to 59 + 64) was built by Gow 
& Foss, Contractors, in a series of small contracts in which 
the work was at all times under the control and direction of 
the Transit Commission. The remainder of the section was 
done by contract similar in form to that of other portions 
of the Tunnel. The methods of construction employed 
previous to letting this contract were continued by the 
contractor. 

The methods of construction were similar to those em- 
ployed in Section 6 of the subway and Section B of the 
Tunnel, and are described in the Eighth Annual Report. 
The arch was constructed by the aid of a shield described 
and illustrated in the same report. Further illustrations are 
given in Plates 4, 5 and 6 of this (Ninth) Report. An upper 
runway, suspended by iron rods attached to staples, built in 
the arch for the purpose, was built, extending from the con- 
crete mixer in the shaft to the upper air lock, and from the 
upper air lock on the inside to the shield as a means of trans- 
porting concrete cars to and from the concrete mixer to the 
arch* This was found to be a great convenience, as it relieved 
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Plate 4. 
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Plate 5. 
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SECTION C OF THE EAST BOSTON TUNNEL, -PORTION OF REAR OF 

ROOF SHIELD, SHOWING OPERATING VALVES AND TWO OF THE 

BULKHEADS ATTACHED TO THE PLUNGERS OF JACKS. 

(VIEW TAKEN AT EASTERLY SIDE OF SHAFT NEAR 

CUSTOM HOUSE.) SEPT. 20, 1902. 
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Plate 7. 




n 
z 
< 

n 

D °0 



2 

* < 

Q h ro 
O ^ £ 



< 

cc 

LU 



3 - 

-J CC > 

LU h J 

Z rj) cr 

Z. Z LU 

:o O H 

H O $ 

Z ar kj 

O O 

H LL 

o £ 

.ID 



Z 



DC 

O 

.. -J 



O H 

Z CO 



G 
O 



Digitized by 



Google 



Digitized by 



Google 



Plate 8. 
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and under its tail end the arch of the Tunnel proper was 
completed. The shield was pushed into the station on the 
crib-work provided, from which it will be lowered and re- 
moved. The last arch of the station was completed on 
Friday, June 26, 1903. The invert and core are not en- 
tirely completed at the present time (June 30, 1903). 
Most of the water encountered on Section C came from 
Section D. The most of the section was built under air 
pressure, which was first used Nov. 28, 1902, and was 
maintained at 17 pounds per square inch above normal for 
the greater part of the time. On May 28, 1903, the air 
blew out through a sand vein on the north side into the 
shaft at Atlantic Chambers. No damage was done. An 
air-tight bulkhead was soon built, pressure was put on 
again and maintained at 10 pounds above normal until finally 
let off June 10, 1903. 

Character of Material. — The material through which this 
section was built during the last year was largely blue clay, 
with occasional sand pockets. In the wide arch of the pas- 
senger station the upper 3 or 4 feet consisted of black peat, 
with friable clay immediately beneath, gradually merging 
into blue clay. 

Progress (combining two tables below). 



Items. 


Excavation. 


Concrete. 


Linear feet. 


Date of beginning 


March 17, 1902 

2,833 

17,041 
19,874 

989 


April 22, 1902 

398 

6,126 
6,524 

289 


748.25 


Amount of work done previous 
to June 30, 1902 




Amount of work done during 
year ending June 30, 1903 .... 

Total amount work done 

Maximum progress per week 
during year ending June 30, 
1903 


707 
707 

47.5 






Total estimated quantities 


20,813 


6,778 


.... 
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Day Work. Gow & Fobs. — Progress. 



Items. 


Excavation. 


Concrete. 


Linear feet. 


Ttata of beginning* ■, r » , -, r - * * - -, - - 


March 17, 1902 

2,883 

5,908 
8,741 


April 22, 1902 

398 

2,100 
2,498 


323 


Amount of work done preyious 
to June 30, 1902 




Amount of work done to Jan. 26, 
190S 


823 


Total amount work done 

Maximum progress per week. . . . 


323 
42. 5 


Total estimated quantities 


8,741 


2,498 


.... 



P. McGovern. — Progress. 



Items. 


Excavation. 


Concrete. 


Linear feet. 


Date of beginning. 


Jan. 26, 1903 

11,133 
11,133 
989 ' 


Jan. 26, 1903 

4,026 

4,026 

289 


425 25 


Amount of work done previous to 
June 80, 1902. . . > 




Amount of work done from Jan. 
26 to June 30, 1903 


383 


Total amount work done 

Maximum progress per week .... 


383 
47.5 


Total estimated quantities 


12,072 


4,280 


.... 



Section D of the East Boston Tunnel. 

Contractors for Construction. 

Side walls and sewer, Patrick McGovern. 

Roof, H. P. Nawn. 

Core and invert, Patrick McGovern. 
Transit Commission Engineers. 

Side walls and roof, Robert B. Farwell, Assistant Engineer. 

Core and invert, John E. Palmer, Assistant Engineer. 



Date of 
contract. 



Date of 
beginning work. 



Date of 
final certificate. 



Side walls. Aug. 5, 1902. Aug. 11, 1902. Nov. 11, 1902. 
Roof. Dec. 17, 1902. Dec. 20, 1902. March 5, 1903. 

Location. — This section extends from a point near the 
middle of India street, along State street, to a point near 
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SECTION D OF THE EAST BOSTON TUNNEL,-STATE STREET DURING 
CONSTRUCTION. MUCH OF THE CONFUSION IN THE STREET IS 
DUE TO THE CONSTRUCTION ON VARIOUS Bb|^BJ<H@£j< 
(LOOKING WESTERLY.) SEPT. 4, 1902. 
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the westerly end of the Exchange Building and Hospital 
Life Insurance Building, and is about 700 feet long. 

General Description of Structure. — From India street 
to Butler row, a distance of about 300 feet, the section 
is a monolithic concrete structure with pointed arch, 23 feet 
8 inches wide inside, and 19 feet 10 inches high. From 
Butler row westerly the section has a flat arch of the same 
width, and 16 feet 2 inches in height. The thickness of the 
flat arch is 28£ inches. The section with a flat arch was 
strengthened by twisted or corrugated steel rods placed in 
pairs every 30 inches on the inside of the side walls, and in 
groups of three every 21 inches at the back of the wall. 
These rods were placed so as to have 2 inches of concrete 
covering. Two inches from the bottom of the flat roof were 
placed corrugated rods, in general 4 inches apart on centres, 
lapping 12 to 18 inches past those in the side walls. 

Details of Construction. — In order to maintain the street 
traffic and a constant sewer service, work was done in the 
following order : The side walls and side sewers were first 
built ; then the arch, and finally the core was taken out, 
and the invert put in. From the shaft at the Custom House 
tunnel drifts were carried (day work) to a short distance 
beyond the westerly side of Broad street, and a portion of 
the side walls was constructed therein. In order to ascer- 
tain the character of the excavation, and what precautions 
might be necessary to support adjacent buildings, several 
test sections 16 to 32 feet in length were opened, and por- 
tions of side walls constructed. 

The contract for the greater part of the side walls and 
sewer was awarded, to Patrick McGovern. The exca- 
vation was by open cut. The length of the opening at 
the surface was limited to 48 feet, and at no place was 
the contractor allowed to excavate more than 16 feet in 
length below the foundation of the adjacent building until 
the contiguous trench, if previously dug, had received its 
piece of side wall. In order to lessen interference with 
street traffic (Plate 10), no holes opposite each other were 
allowed to be open, and all trenches were planked over. 
The earth at each opening was raised to the surface by 
means of an incline or derrick and dumped into carts. 

The reconstruction of the sewerage system of State street 
was necessitated by the fact that the old sewer was in the 
way of the Tunnel for the entire length of Sections D and E. 
To take its place a new sewer was built adjacent to the side 
wall on each side of the street. On the north side of the 
9treet a vitrified pipe sewer 15 inches to 20 inches in 
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diameter was laid, and all existing drains on this side were 
connected into it. On the south side was built a 2 feet 2 
inch by 3 feet 3 inch concrete sewer to which the drains on 
the south side were connected. The old sewer was then 
bulkheaded at the corner of India street and put out of use. 
This sewer had for a long time been in bad condition and at 
times of heavy rain and high tide caused a great deal of 
trouble to those engaged in building the Tunnel by overflow- 
ing and flooding the trenches and sometimes the shaft at the 
Custom House, necessitating much pumping. 

The contract for building the roof of Section D was let to 
H. P. Nawn. From India street to Merchants row the ex- 
cavated material was raised to the surface by a trench 
machine. The street was excavated to a depth of about 
18 inches to 24 inches below the intrados of the arch 
and mud "sills thoroughly imbedded in the earth. Upon 
these as a foundation wooden forms were set true to 
the line of the arch, and the arch was then built. After 
about 24 hours the arch was waterproofed with asphalt, 
which was covered with a protection layer of concrete 3 
inches to 4 inches in thickness. All joints were thoroughly 
roughened and the joints made with mortar. After the arch 
had been in place for about 72 hours the street was back- 
filled over it and repaved and used for traffic. The forms 
which supported the arch underneath were kept in place for 
at least a month. 

With the side walls and roof in place, the removal of the 
core became comparatively easy. The work of doing this and 
putting in the invert was done by Patrick McGovern. Two 
tracks were laid just above the grade of the invert, and the 
earth was brought to the India-street shaft in cars. After 
the bottom had been trimmed to grade, the concrete invert 
was constructed, clay boxing being placed under it when 
the natural bed was not of good clay. The work of remov- 
ing the core was begun April 13, 1903, and the invert was 
completed June 21, 1903. 

The concrete specifications for the side walls required 
fine crushed stone in place of the usual sand. Subsequently, 
there being difficulty in obtaining sufficient quantities of 
the fine stone or " stone dust," part sand was allowed. 

The bottom of the structure at India street is about 38 
feet below the street surface, diminishing to about 22 feet 
in front of the Hospital Life Building. The grade from 
India street to Kilby street is 4 per cent., and from Kilby 
street westerly 2.5 per cent. 

In practically all the operations on Section D the work 



Digitized by 



Google 



a 



T 



Digitized by 



Google 



Digitized by 



Google 



Report of the Chief Engineer. 



39 



was prosecuted night and day, two shifts of workmen being 
employed. On the side walls about 120 men worked on 
each shift. On the roof the number was about 60 for each 
shift ; on the core about 50 each. 

Character of the Excavated Earth. — From India street 
to Merchants row the first 15 feet were of miscellaneous 
filled material and logs. Below this blue clay was the gen- 
eral rule, although some sandy clay was encountered. West- 
erly from Merchants row, after about ten feet in depth of 
filled material, and some silt, the excavation was through 
variable material, — sometimes sand, sometimes gravel, 
sometimes clay. 

Section E of the East Boston Tunnel. 

Contractors for Construction. 
Side walls and sewers outside of the Old State House, Gow & 

Foss. 
Building foundations for columns, erecting; columns, and construct- 
ing roof of part of the Old State House Station, Harry P. 
Nawn. 
Tunnel at the head of State street and making alterations and addi- 
tions to the Old State House, Woodbury & Leighton. 
Transit Commission Assistant Engineer. — Harry S. R. McCurdy. 



Side walls and sewers outside 1 
of the Old State House ... J 

Building foundations for col- 
umns, erecting columns, 
and constructing roof of 
part of the Old State House 
Station 

Tunnel at the head of State 
street and making altera- 
tions and additions to the 
Old State House 



Date of 
contract. 



Sept. 5, 
1902 



Nov. 28, 
1902 



Jan. 3, 
1903 



Date of 

beginning 

work. 



Sept. 6, 
1902 



Nov. 30, 
1902 



Jan. 6, 
1903 



Time of com- 
pletion named 



Dec. 15, 
1902 



Not 

precisely 

stated 



July 1, 
1903 



Date of final 
certificate. 



Oct. 18, 
1902 



May 4, 

1903 



The work is 
still in pro- 
cess of con- 
struction 



General Description. — This section includes the pas- 
senger station at the Old State House, and extends from 
about 37 feet east of Congress street to a point near the 
easterly side line of Washington street. 

About 86 feet at the westerly end of the section is of the 
flat-arch type of tunnel used on a part of Section D. The 
general arrangement of the passenger station is that of 
the side platform type, with tracks between opposite plat- 
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forms. These platforms are about 227 feet long, of which 
160 feet is straight, and vary in width from 10 to 20 feet • 
on the north side to from 10 to 31 feet on the southerly- 
side. A cross section is given on Plate 11 and a photo- 
graph on Plate 13. 

To avoid interference with street traffic, and for other 
reasons, it was necessary to do the work piecemeal, and it 
was carried on in three contracts. 

Side- Walls and Setvers outside of the Old State House. — 
The side walls are constructed of concrete, 2 feet thick, 
and are reinforced with twisted steel rods placed vertically 
at intervals near the inside face of the wall. Outside of 
each of the walls and adjacent to it a sewer was constructed 
to take the place of the existing sewers, which occupied 
space required for the Tunnel. 

After two test sections had been put in, work was begun on 
this section Sept. 6, 1902, under the contract of September 
5 already mentioned. The excavation was mostly in gravel 
and clay, and the material was lifted to the street and 
deposited into carts by means of hoisting machines known 
as " inclines." They were placed close to the edgestones, 
and occupied a space only about 10 feet wide. The concrete 
was put in place mostly at night. 

Building Foundations for Columns, Erecting Columns, 
and Constructing Part of Roof outside the Old State House. 
— The roof over the portion of the station under the street 
(Plate 13) was constructed of concrete arches upon steel 
girders. These girders are placed transversely to the line 
of the Tunnel 12 feet apart. They extend from side wall to 
side wall, and are supported at two intermediate points by 
steel columns resting on concrete footings. 

A cross-section of the roof for pipe and duct crossings 
near Devonshire street and near Congress street was made 
relatively thin and flat and reinforced with I-beams or 
twisted steel rods. Some account of the relocation of pipes 
and ducts is given later in this report. Owing to the num- 
ber and intricacy of these obstacles in the street, which had 
to be moved and maintained in service, the work on this 
contract was extremely tedious. The pipe crossings at 
Congress and Devonshire streets were built first, and the 
pipes and ducts laid across before proceeding with the rest 
of the work. 

Tunnel at the Head of State Street and Alterations and 
Additions to the Old State House. — The easterly portion of 
the basement of the Old State House, about 31 feet wide, 
measured north and south, and 50 feet long, shown on Plates 
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1 2 and 1 4, will be used as a lobby for entrances, ticket offices, 
and exits from this station of the Tunnel. The entrances 
to the lobby will be from the northerly and southerly side- 
walks of the Old State House and the exit will be into a 
so-called arcade, 11 feet wide, which will serve for a side- 
walk of Devonshire street. A stairway of thirty-three steps 
will lead from the northerly side of the lobby to the west 
bound platform below, and a similar stairway will serve 
the east bound platform. 

As the Tunnel passes under the Old State House, and 
part of the station lies beneath it, it was, necessary to give 
new supports to a considerable part of the building. Con- 
crete arcnes and girders reinforced with steel rods are used 
in part for this purpose. That under the easterly wall of 
the building is 3 feet thick and from 6 to 9 feet deep. The 
girder is supported at the ends upon the side walls and at 
two intermediate points by steel columns. Part of the 
southerly wall of the building has been extended down in 
concrete construction 3 feet thick. The northerly wall of 
the building rests upon the roof of the Tunnel. The floor of 
the room over the station lobby was raised about 19 inches 
and replaced with concrete and steel. Various changes 
were made in the doors and windows, but the original ap- 
pearance of the building was changed as little as possible. 

Section F of the East Boston Tunnel. 

A portion of the northerly side wall of the Tunnel, to- 
gether with a piece of sewer, was built (Nov. 5, 1902, to 
Jan. 12, 1902H in Court street in front of the Ames Build- 
ing. The wall constructed is^about 112 feet long and .ex- 
tends from about opposite the westerly end of the building 
to a point near the middle of Washington street. The ex- 
cavation at this point passed within 1 or 2 feet of and from 
(5 to 8 feet below the building foundations. 1 Owing to the 
groat height and weight of the building, and the uncertain 
nature of the earth underneath and around it, the Commis- 
sion decided to do the work at this point by day labor, 
under the direction of the Engineer. The excavation was 
through gravel and clay, and through sand containing some 
water. Trenches 1 f > feet long and 1 (> feet apart were dug to 
about the level of the bottom of the building foundation. 
Below the foundation one-half of each trench, or 8 feet in 
length was carried down to grade. The bank below the 

•The change of plan* by which the Tunnel is connected at grade with the old Sub* 
way at Hcollay square, instead of being carried underneath it fnco pRJfes 3 to 7), 
rendered these walla somewhat too doop. The lower portion will be left in and the 
wall* will be added to on top a* much as may be necessary. 
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foundation was held in place by means of concrete slabs 
(Plate 15) used as sheet piling. These slabs were from 
6 to 8 feet long, 6 inches wide, and 2 inches thick, and 
each was reinforced with six square steel rods running the 
entire length of the slab. If wooden sheeting had been 
used, it would have been necessary either to have concreted 
directly against it and left it in place, or to have pulled the 
planks as the concrete was filled in. If the first method had 
been used, the planks would in time have become rotten, 
leaving a vacant space. If the planks had been pulled, there 
would have been danger that some of the earth under the 
building would run and a settlement of the building follow. 
In order to guard against any slight voids which might 
have been left in driving, grout was poured in behind the 
sheeting. This sheeting served not only to hold the bank 
in place, but was used, in place of a back wall, to water- 
proof against. The sheeting was not disturbed, and the 
wall of the Tunnel was built directly against it. 

Bids will be opened July 7 for the construction of the 
Tunnel from the Old State House to the Winthrop statue. 
This contract will include a passenger station, with side 
platforms, in front of the Old Court House, and a stair- 
way to connect the platforms with the platforms of the 
present Scollay-square station. Illustrations showing fea- 
tures of this station and adjacent Tunnel are given on Plates 
16, 17 and 18. The time of completion mentioned in the 
contract is Dec. 20, 1903. The cars from East Boston will 
not be able to run into the Treinont-street subway until 
after the elevated trains are taken from said subway, and 
this cannot be done until the new tunnel near or in Wash- 
ington street shall be built. 

Relocation of Sewers, Pipes, etc., in State Street. 

Transit Commission Assistant Engineer. — Laurence B. Manley. 

Location. — The work of relocation during the past year has been 
almost entirely confined to State street, between Chatham row and 
Washington street. 

Structures Relocated. — The structures of the following city depart- 
ments and private companies were relocated on account of the Tunnel 
construction : 

Street Department Sewer Division, sewers and catch-basins. 

Water Department, water-pipes. 

Boston Gas Light Co., gas-pipes. 

New England Telephone & Telegraph Co., conduits and steam heat- 
ing pipes. 

Edison Electric Illuminating Co., conduits and tube lines. 

Boston Elevated Railway Co., conduits and poles. 

Western Union Telegraph Co., conduits. 

Postal Telegraph-Cable Co., conduits. 

Massachusetts Telegraph and Telephone Co., conduits. 
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Low Tension Wire Association comprising : 

Mutual District Messenger Co., 

Holmes Electric Protective Co., 

Boston Electric Protective Association,/ 

Boston Automatic Fire Alarm Co., I 

Boston District Messenger Co., ) Conduits. 

United Telegram Co., 

Postal Telegraph-Cable Co., 

Stock Quotation Telegraph Co., 

Mixer Brothers. 
Fire Department, signal system, cables. 
Police Department, signal system, cables, and police signal box. 

The condition which obtained below the surface of State 
street at Congress and Devonshire streets prior to the con- 
struction of the East Boston Tunnel is shown in part by a 
plan published in the report of this Commission for 1902. 
The .sewers, water-pipes, gas-pipes and electric conduits 
occupied the greater part of the available space between 
curbs to a depth of 12 feet, and between Merchants row 
and the Old State House they all lay for some portion of 
their length in the way of the proposed Tunnel. All of the 
principal companies and city departments using electric 
conduits in Boston were represented in State street, and 
the number of wires below ground between Devonshire and 
Congress streets was such that if they were strung sepa- 
rately on cross arms of the maximum size a pole line 675 feet 
high, or more than three and one-half times the height of the 
Ames building, would be required to carry them. 

General Arrangement. — East of Merchants row, the Edi- 
son tubes, the gas-pipes, the conduits of the telephone com- 
panies, and various manholes were relaid after construction 
of the Tunnel in their old locations. The old sewer was re- 
placed by two deeper sewers on the side walls. West of 
the same point everything was removed and relocated in a 
more compact and orderly manner. The general form of 
the new arrangement is shown by the cross section on Plate 
11. A3 feet 3 inches X 2 feet 2 inches concrete sewer 
and a pipe sewer decreasing from 20 inches to 12 inches in 
diameter were built just outside of the south and north side 
walls respectively and at the same time with the walls. Over 
these were placed the duct lines of vitrified clay surrounded 
by concrete : about 57 ducts for low tension wires on the 
south side and 12 ducts for high tension electric light wires 
on the north side. Each company insisted on separate 
manholes, and considerable ingenuity had to be exercised in 
arranging the manholes so that each conduit might swing 
out of the main duct line into its own manhole and also 
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connect with existing lines in cross streets. The manholes 
as built have no foreign pipe passing through them and are 
much more capacious than formerly. A few covers are un- 
avoidably placed in crosswalks and sidewalks. 

The water and gas pipes (the former on brackets) are laid 
on the sloping sides of the north side wall and the Edison 
tubes are placed on the roof. 

The new structures are satisfactory to their owners and 
to the Wire Department, are arranged in a more compact 
and orderly manner than before, and have an increased ca- 
pacity of about 50 per cent. Plate 11 shows the present 
location of the relocated structures between Kilby and 
Washington streets. The cost of relocating the sewers and 
water-pipes and the cost of the new cables used for the fire 
alarm and police signal systems was borne by the Com- 
mission. The cost of all other relocation was borne by the 
various companies interested. 

Method of Construction. — The relocation of the under- 
ground objects was ordered by votes of the Commission 
on Aug. 28 and Sept. 4, 1902 ; work was commenced at 
once, was continued through every day and night for the 
greater part of the year, and is now substantially completed. 
On every working day from 7 a.m. to 7 p.m. State street 
has been open to traffic and the service in all pipes and 
conduits except a portion of the gas-pipes has been practi- 
cally continuous and uninterrupted. 

To accomplish this result, various and unavoidably ex- 
pensive expedients have been resorted to. Much work has 
been done on . nights and Sundays and the greater part of 
the relocations have been made beneath the temporary 
wooden street surface. To maintain service it was neces- 
sary to leave the old structures in place until the new 
structures could be built, and at one time both of these, 
together with the Tunnel roof, occupied the space which 
formerly appeared to be completely filled by the original 
pipes and conduits. All relocations were made under the 
direction of the Transit Commission, whose engineers gave 
lines and grades and prescribed the order in which the work 
should be done, and in this connection it is but just to 
acknowledge here the hearty cooperation of contractors 
and companies and the cheerful and prompt response 
made by them at all times to the suggestions of the Com- 
mission. 

/Sewers. — On account of the back sewage which stood 
under a head at high tide in the old sewers at the lower 
part of State street, it was not practicable to connect build- 
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ings with them until the new sewers were finished as far as 
the west end of the Exchange building. Until this was 
done the old wooden sewer in the middle of the street re- 
mained in service, and house connections were maintained 
into it through holes left where necessary in the Tunnel side 
walls. Much inconvenience and expense was suffered from 
the old sewer, alluded to elsewhere, which continually broke 
out at high tides and several times flooded the trenches and 
the shaft at McKinley square. 

Catch-Basins. — The catch-basins were rebuilt after the 
Tunnel was completed and back filled. 

Water-Pipes. — The new water-pipes were set in place 
by the Tunnel contractors, and a small force of men from the 
Water Department made the joints. The new 16-inch low- 
service main was practically completed, partly on the side 
walls and partly in advance of the Tunnel construction, 
before the service in the old main was discontinued. On Sun- 
day, November 30, all service pipes and connections at inter- 
secting streets from Merchants row to Devonshire street were 
shifted from the old to the new mains and water was turned 
on to the new lines before 7 a.m. of Monday morning. The 
change from the old 8-inch to the new 12-inch high-service 
main was made in six operations, and the increased cost due 
to the enlarged size was borne by the Water Department. 
The house services of the Atlantic Bank, the Exchange 
building, and the Brazer building as relocated entered the 
buildings at new places, and the inside work made neces- 
sary was done by the owners of the buildings at the ex- 
pense of the Commission. The service and fire pipe of the 
Exchange building were shifted from State street to Kilby 
street to avoid a shallow crossing over the Tunnel roof 
where freezing was possible. For the same reason a 12- 
inch low-service main was laid through Congress square and 
State street on the south side of the Old State House, which 
fed the mains in Congress and Devonshire streets and 
avoided the necessity for shallow crossings over the Tun- 
nel roof at these streets. The complication of the pipe- 
laying is illustrated by the fact that twelve per cent, of the 
entire length of the water mains as relocated is made up of 
special castings. From the shaft at the Custom House to the 
Old State House the water-pipes have been solidly sup- 
ported by piers built from the Tunnel roof, and the greatest 
care has been exercised to provide against future accidents 
due to settlement. All of the work has been done under 
the inspection and to the satisfaction of the Water Depart- 
ment. 
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Conduits. — The conduits were relocated by the fourteen 
private companies interested, who, realizing their community 
of interest, made contracts with the firm of Gow and Foss, 
Tunnel Contractors, to build all of the main conduits and 
manholes, thus avoiding much confusion. The relocation of 
house services and all cable work was done directly by the 
several companies. The solid system of the Edison Elec- 
tric Illuminating Company was shifted from time to time to 
make room for the Tunnel and various other structures, and 
was finally relaid in a more orderly manner on the com- 
pleted Tunnel roof. In many cases the old, low-tension 
cables were stripped of their conduits to allow room for new 
work, and were hung from the bridge timbers until they 
could be replaced by others in the new ducts. For the 
same reason, some high tension electric light and power 
cables were carried temporarily in iron pipes. The new 
manholes were generally left uncompleted until the old 
structures could be relieved from service and removed. As 
an example of the difficulties encountered, a single case, 
that of the relocation of a conduit 90 feet long at Devon- 
shire street, owned jointly by the Edison Electric Illuminating 
Company and the Boston Elevated Railway Company, may be 
cited. Here it was necessary to partially rebuild the new con- 
duits, manholes, and house services of thirteen companies, — 
and to remove their old cables, to remove two water-pipes and 
three gas-pipes, and to lay two lines of temporary conduits 
before a space could be cleared in which to build the Tunnel 
at this point. After the Tunnel was finished, the permanent 
ducts were laid, and the cables finally relocated. This occu- 
pied all of the time from Nov. 15, 1902, to March 26, 1903, 
and was a serious delay to the work. 

Gas-Pipes. — The gas-pipes were generally removed by 
the Boston Gas Light Company as fast as Tunnel excavations 
were made, and were replaced by larger pipes after the com- 
pletion of the Tunnel roof. As little gas is used on State 
street, a few small temporary pipes sufficed to supply the 
demand of the company's customers. Service was main- 
tained, however, through the winter in the 12-inch and 18- 
inch mains crossing at Congress and Devonshire streets. 

Police Signal and Fire Alarm Cables. — These cables 
were stripped and hung up out of the way during the con- 
struction of the Tunnel, and new cables furnished by the 
Commission were finally drawn into the ducts of the New 
England Telephone and Telegraph Company. 

Accidents. — Since ground was broken on Sections D and 
E, the water and gas pipes have been under constant sur- 
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veillance, and for the greater part of the time the cables have 
been regularly inspected by their owners. During this 
time, aside from a few breaks in the water service pipes 
which did no damage, there have been no accidents to per- 
son or property due to the work of relocation. 

NEW TUNNEL AND SUBWAY. 

Plate 1 shows studies for the additional Subway and 
Tunnel provided for in the legislative statutes of 1902 and 
also shows the old Subway and part of the East Boston 
Tunnel and Elevated Road. The new Tunnel and Subway 
has been discussed on pages 10 to 16 of the Commission's 
report, and additional discussion by the Engineer at the 
present time does not seem to be necessary. 

Respectfully submitted, 

H. A. Carson, 
. Chief Engineer. 
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APPENDIX A. 



INSTRUMENT OF TAKING OF AN EASEMENT UNDER LONG 

WHARF. 

{Suffolk Registry of Deeds, Lib. 2874, FoL 212.) 

Whereas, George G. Crocker, Charles H. Dalton, Thomas J. Gargan, 
George F. Swain and Horace G. Allen constitute the Boston Transit 
Commission, and said Commission at a regular meeting held this sixth 
day of January, 1903, at which meeting a quorum was present, by vote 
adopted the following motion : 

" The Boston Transit Commission deems that it is necessary 
for purposes set forth in section 17 of chapter 600 of the acts 
of the Legislature of the Commonwealth of Massachusetts for 
the year 1897 being * An Act to Promote Rapid Transit in the 
City of Boston and Vicinity,' as amended by chapter 114 of the 
acts of the year 1902 being * An Act Relative to the Connecting 
of the East Boston Tunnel, the Cambridge Street Subway, and 
Other Subways,' to take in fee an easement or right to con- 
struct, maintain, and operate a tunnel in and through a portion 
or section of certain real estate lying easterly of Atlantic 
avenue in the City of Boston in said Commonwealth, known as 
'Long Wharf' and supposed to belong in whole or in part to 
•The Proprietors of the Boston Pier or Long Wharf,' a corpora- 
tion organized under the laws of said Commonwealth. The 
location, width and hight of such portion or section are 
indicated on a plan entitled 'Plan and Vertical Section of 
Long W T harf Showing Easement Taking for a Portion of the East 
Boston Tunnel,' said plan being dated January sixth, 1903, being 
signed by a majority of the Commission and by H. A. Carson, 
the chief engineer of the Commission, and being numbered 
6689. 

" The portion or section in and through which it is necessary 
to take such easement or rigljt as aforesaid is described as 
follows : It is below the surface of the soil and is included 
within vertical sides and horizontal planes as hereinafter 
defined. 

" One vertical side is southerly and the other northerly of a 
line described as follows : 

" Said line begins at a point on the easterly side of Atlantic 
avenue which point is distant one hundred and four and one- 
one hundredths (104.01) feet southeasterly of the northwesterly 
corner of State street and Atlantic avenue and one hundred and 
nineteen and seventy five-one hundredths (119.75) feet north- 
easterly of the southwesterly corner of said street and avenue 
and from said point said line runs in a northeasterly direction 
at an angle of seventy -nine degrees, twenty minutes, ten 
seconds, (79° 20' 10") with the easterly side of Atlantic avenue 
three hundred and fifteen (315) feet and thence runs still in a 
northeasterly direction curving northerly upon a curve with 
a radius of two thousand (2,000) feet to the Harbor Commis- 
sioners' line. 
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" Starting from Atlantic avenue and running northeasterly, 
the southerly vertical side is parallel to said line and is four- 
teen and nine-tenths (14.9) feet distant therefrom measured at 
right angles thereto and continues at said distance therefrom 
for the distance of two hundred and thirty-nine and five-tenths 
(239.5) feet measured along said line. From this point the 
southerly vertical side changing direction is continued straight, 
converging towards said line until at the distance of one 
hundred and fifty-one (151) feet measured along said line it 
reaches a point which is thirteen and six-tenths (13.6) feet 
distant from said line measured at right angles thereto and 
from said point said southerly vertical side continues parallel 
to said line to the Harbor Commissioners 1 line. 

♦'Starting from Atlantic avenue and running northeasterly 
the northerly vertical side is parallel to said line described as 
above and is fourteen and nine-tenths (14.9) feet distant there- 
from measured at right angles thereto and continues at said 
distance therefrom for the distance of two hundred and thirty- 
nine and five tenths (239.5) feet measured along said line. 
From this point the northerly vertical side changing direction 
is continued straight diverging from said line until at the dis- 
tance of one hundred and fifty-one (151) feet measured along 
said line it reaches a point which is sixteen and two-tenths 
(16.2) feet distant from said line measured at right angles 
thereto and from said point said northerly vertical side con- 
tinues parallel to said line to the Harbor Commissioners' line. 

" The horizontal planes within which such portion or section 
is included or confined are described as follows : 

•• The upper horizontal planes, beginning at the easterly side 
of Atlantic avenue, are as follows : The first plane is at a depth 
of twenty-one (21) feet below Boston city base, and continues 
for a distance of two hundred (200) feet measured alon<£ said 
line described as above ; the second plane, next easterly of said 
first plane, is twenty-six (26) feet below said city base and 
continues for the distance of two hundred (200) feet measured 
along said line ; the third plane, next easterly of said second 
plane, is thirty-one (31) feet below said city base and continues 
for the distance of two hundred (200) feet measured along said 
line ; and the fourth plane, next easterly of said third plane, is 
thirty-six (36) feet below said city base, and continues for the 
distance of two hundred and sixty-three (263) feet measured 
along said line to the Harbor Commissioners' line. 

" The lower horizontal planes between which and said upper 
horizontal planes the portion or section above described is in- 
dueled or confined are parallel to, co-terminous with and 
respectively thirty-six (36) feet below said upper horizontal 
planes. The westerly end of each horizontal plane is vertically 
below the easterly end of the next preceding horizontal plane 
as above described. 

" Wherefore, Said easement or right is hereby taken in fee for 
the City of Boston in part execution of the authority conferred 
and of the duties imposed upon the Boston Transit Commission 
by said chapter 500 of the acts of the year 1897, by said chap- 
ter 114 of the acts of the year 1902, by the acts in amendment 
thereof and in addition to said acts and of every other power 
and authority said Boston Transit Commission hereto enabling." 

Now, therefore, the Boston Transit Commission in accordance with 
the foregoing vote and pursuant to the acts therein referred to hereby 
certifies and states that under and by virtue of the authority conferred 



Digitized by 



Google 



Appendix. 51 

by said acts, and in part execution thereof, and for the purposes therein 
set forth, and by virtue of every other power and authority it hereto 
enabling, the easement or right to construct, maintain and operate a 
tunnel in and through the portion or section of real estate above de- 
scribed is taken by it in fee simple for the City of Boston. 

In witness whereof we, the undersigned, constituting a majority of the 
Boston Transit Commission hereto set our hands this sixth day of Janu- 
ary in the year nineteen hundred and three. 

(Signed) George G. Crocker,) BogUm 

Horace a A^rn, j Commission. 
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APPENDIX B. 



AN ACT TO AUTHORIZE THE CITY OF BOSTON TO PRO- 
VIDE FUNDS FOR THE CONSTRUCTION OF THE EAST 
BOSTON TUNNEL. 

[Stat. 1903, Chap. 190.] 

Be it enacted, etc. 

Section 1. The treasurer of the city of Boston shall from time to 
time, at the request of the Boston transit commission, issue and sell at 
public or private sale bonds of said city in excess of the issues heretofore 
authorized to an amount not exceeding three hundred thousand dollars. 
Such bonds shall be designated on their face, Rapid Transit Loan, shall 
be for the term of forty years, shall be registered or with coupons at- 
tached, and shall bear interest at a rate not exceeding four per cent per 
annum, payable semi-annually, as said treasurer shall determine, and 
shall not be included in determining the legal limit of indebtedness of 
the city. Said treasurer shall apply the proceeds of said bonds to the 
payment of the cost and expenses of constructing the tunnel or tunnels 
to East Boston, as authorized by chapter five hundred of the acts of the 
year eighteen hundred and ninety-seven and acts in amendment thereof 
and in addition thereto ; and as required by said act shall keep a sepa- 
rate account of the bonds issued and of the cost and expenses incurred 
in the construction of said tubnel or tunnels. 

Section 2. This act shall take effect upon its passage. [Approved 
March 31, 1903. 
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APPENDIX C. 



CONTRACT BETWEEN THE CITY OF BOSTON AND THE 
BOSTON ELEVATED RAILWAY COMPANY FOR THE USE 
OF THE NEW TUNNEL AND SUBWAY. 

[The form of contract prepared and approved by the Commission did 
not, in all its parts, meet with the approval of the company. As the 
Commission and the company could not agree upon it, the company, 
under section 10 of the act, applied to the Board of Railroad Commis- 
sioners to determine its provisions. The following is a copy of the 
contract in the form determined by the Board and thereupon executed 
by the Commission. Where changes were made by the Board, the 
form which the Commission approved of is shown in italics in the 
column at the left of the page.] 

This contract made this twenty-fifth day of September in 
the year one thousand nine hundred and two by and between 
the city of Boston, hereinafter called the city, acting by the 
Boston Transit Commission, hereinafter called the commission, 
under and by virtue of an act of the Commonwealth of Massa- 
chusetts entitled " An Act to Provide for the Construction of 
Additional Tunnels and Subways in the City of Boston," bein^ 
chapter 5#4 of the acts of the year one thousand nine hundred 
and two, hereinafter called the act, and the Boston Elevated 
Railway Company, hereinafter called the company, witnesseth 
as follows : 

The city, pursuant to the act and in consideration of the 
rental therein provided for, hereby contracts with the company 
for the sole and exclusive uee of the system of tunnels, sub- 
ways and appurtenances which may be constructed under the 
authority of the act, which system and appurtenances are here- 
inafter called the premises. 

The term is for the period of twenty-five years from the Term, 
beginning of the use of the tunnel, as said use and tunnel are 
in the act defined. 

The rental is an annual rental equal to four and one-half Rental, 
per cent, of the net cost of the tunnel and subway respectively. 
The net cost of the tunnel and subway respectively shall be 
deemed to include all expenditures incurred in acquisition 
and construction, including damages, expenses and salaries 
of the commission and interest at three and one-fourth per 
cent, per annum on the debt incurred in construction prior to 
the beginning of the use of such tunnel or subway respectively. 
Such net cost shall also include the amount expended for pre- 
liminary investigations and otherwise under the provisions of 
section two of the act, and the amount expended for alterations 
in the existing subway and in the approaches thereto under 
the provisions of section twelve, and shall be reduced by the 
deductions provided for in section seven, and if affected by 
any pther provisions of the act shall be computed in accord- 
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ance therewith. The rental shall be paid to the city in 
quarterly payments on the last day of December, March, June 
and September in each year and at the rate aforesaid for any 
uncompleted quarter of a year. The rental of the tunnel and 
subway respectively is to begin when the use of each begins 
as hereinafter defined. 

If at any time during the con- 



lf at any time during the con- 
tinuance of the term of this contract 
the company shall be deprived in 
whole or in part of the use of the 
premises by any cause growing out 
of the act of God, public enemies, 
mobs, riots, bursting of water-pipes 
outside the premises, excavations 
carried on by the city or other 
public authority, or by the location, 
maintenance or use of the wires or 
other apparatus which the city is 
hereinafter authorized to maintain 
in the premises, then the rental or 
a just and reasonable part thereof, 
as agreed upon by the mayor of the 
city and the company or in case of 
difference as determined by arbitra- 
tion as hereinafter provided, shall 
be suspended or abated during such 
deprivation. 



tinuance 01 the term of this con- 
tract the company shall be de- 
prived in whole or in part of the 
use of the premises by any cause 
growing out of the act of God, of 
public enemies, of mobs or of 
riots ; or growing out of works or 
excavations carried on or per- 
mitted by the city or other public 
authority; or growing out of ex- 
plosions or the bursting of pipes 
outside the premises, the falling 
or settling of buildings, the filling 
or caving in or other physical ob- 
struction of the premises or any 
part thereof not due to any act of 
the company, or its agents, serv- 
ants or licensees, in the use of the 
premises, or to any negligence on 
its or their part, or to any failure 
of the company to maintain the 
premises in good order and condi- 
tion as herein provided ; or grow- 
ing out of the location, mainte- 
nance or use of the wires or other 
apparatus which the city is here- 
inafter authorized to maintain in 
the premises ; then the rental or a 
just and reasonable part thereof, 
as agreed upon by the mayor of 
the city and the company or in 
case of difference as determined 
by arbitration as hereinafter pro- 
vided, shall be suspended or 
abated during such deprivation. 
The use is the sole and exclusive use of the premises for the 
running of trains and cars therein and such other uses as are 
hereinafter specified. 

The use of the tunnel or subway respectively shall begin 
when in the opinion of the commission a reasonable time after 
completion has been allowed for equipment. 

The use of the premises is to be upon the following pro- 
visions and conditions. 
. XJie company shall suitably lay and maintain in first-class 

oUhe™ 611 condition railway tracks in proper places in the premises, to- 
gether with the appointments and apparatus necessaiy for the 
safe and convenient operation of the same and shall provide 
and maintain all wires, electrical or other apparatus or equip- 
ment necessary or convenient for the furnishing of power and 
light therein and shall further provide requisite pumps, fans 
and ventilating apparatus and in general shall completely 
equip and furnish the premises with all machinery, piping, 
apparatus and furniture proper and adapted thereto and neces- 



Use. 



Provisions 
and con- 
ditions. 



premises. 
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sary for the convenient maintenance* and operation of a rail- 
way therein and for the safety and accommodation of the 
passengers upon such railway. 

All tracks, wires, appliances, fixtures, machinery, equip- 
ment, furniture and apparatus provided by the company shall 
be and remain the property of the company so long as it con- 
tinues to occupy and use the premises under the provisions of 
this contract, and upon the termination of such use the city 
hereby agrees to take and pay for all such property at its then 
fair value as agreed upon by the mayor of the city and the 
company or in case of difference as determined by arbitration 
as hereinafter provided, and the company agrees to deliver to 
the city all such property at such valuation. 

The company shall maintain the premises, except as to re- Repairs, 
pairs below excepted, in good order and condition as a com- 
plete structure adapted to the maintenance and use of lines of 
railway, and shall at all reasonable times be entitled to a per- 
mit to open the streets and other public grounds of the city for 
the purpose of making requisite repairs to the premises, and 
when the right of the company or its assigns to use the prem- 
ises shall terminate shall restore them to the city in good con- 
dition except as to repairs not obligatory upon the company. 

All repairs to the premises shall 
be at the sole cost and expense of 
the company except such repairs as 
are made necessary by the act of 
God, public enemies, mobs, riots, 
bursting of water pipes outside the 
premises, excavations carried on 
by (he city or other public authority, 
or by the location, maintenance or 
use of the wires or other apparatus 
which the city is hereinafter author- 
ized to maintain in the premises ; 
and if repairs should be made 
necessary by any of said excepted 
causes then such repairs shall be 
made by the company and the 
reasonable cost and expense thereof 
deducted from the rental subse- 



^ All repairs to the premises shall 
be at the sole cost and expense of 
the company except such repairs 
as are made necessary by any 
cause growing out of the act of 
God, of public enemies, of mobs 
or of riots; or growing out of 
works or excavations earned on or 
permitted by the city or other 
public authority; or growing out 
of explosions or the bursting of 
pipes outside the premises, the 
falling or settling of buildings, the 
filling or caving in or other physi- 
cal obstruction of the premises or 
any part thereof not due to any 
act of the company, or its agents, 
servants or licensees, in the use 
quently payable, of the premises, or to any negli- 

gence on its or their part, or to 
any failure of the company to 
maintain the premises in good 
order and condition as herein pro- 
vided ; or growing out of the loca- 
tion, maintenance or use of the 
wires or other apparatus which 
the city is hereinafter authorized 
to maintain in the premises; and 
if repairs should be made neces- 
sary by any of said excepted causes 
then such repairs shall be made by 
the company and the reasonable 
cost and expense thereof deducted 
from the rental subsequently pay- 
able. 
The city shall not be responsible to the company for Liability 
damages of any description resulting from any defects in the for dam - 
premises, whether structural or arising out of want of repair age8. 
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or from any cause after the use of the same by the company 
has begun as hereinbefore provided, unless such damage 
result from the location, maintenance or use of the wires or 
other apparatus which the city is hereinafter authorized to 
maintain in the premises ; nor shall it be responsible for any 
damages resulting to persons or property in the operation and 
use of the premises, including all parts thereof, whether on 
property belonging to the city or upon property the fee of 
which belongs to other parties, and the company shall hold 
the city harmless and indemnified therefrom and shall at its 
own expense upon due notice from the city defend all suits and 
other proceedings of every description, whether at law or in 
equity, which may be brought against the city, its officers, 
servants or agents by reason of any liability arising out of the 
operation and use of any portion of the premises or of the rail- 
ways, machinery and apparatus therein and accruing after 
the right to use such portion has begun as herein provided, 
and shall satisfy all final judgments of legal tribunals 



rendered in such suits and proceed- 
ings ; but the foregoing provisions 
shall not apply to legal proceedings 
to recover for loss or injuries grow- 
ing out of the act of God, public 
enemies, mobs, riots, bursting of 
water pipes outside the premises, 
excavations carried on by the city or 
other public authority, or the loca- 
tion, maintenance or use of the 
wires or other apparatus which the 
city is hereinafter authorized to 
maintain in the premises. 



Premises 
to be kept 
clean. 



Inspection 
by public 
officials. 



Changes In 
premises. 



rendered in such suits and pro- 
ceedings. The foregoing pro- 
visions shall not be construed to 
impose any liability or obligation 
upon the company from any cause 
growing out of the act of God, of 
public enemies, Of mobs or of riots ; 
or growing out of works or exca- 
vations carried on or permitted by 
the city or other public authority ; 
or growing out of explosions or the 
bursting of pipes outside the prem- 
ises, the falling or settling of 
buildings, the filling or caving in 
or other physical obstruction of 
the premises" or any part thereof 
not due to any act ot the company, 
or its agents, servants or licensees, 
in the use of the premises, or to 
any negligence on its or their 
part, or to any failure of the com- 
pany to maintain the premises in 
good order and condition as herein 
provided; or growing out of the 
location, maintenance or use of 
the wires or other apparatus which 
the city is hereinafter authorized 
to maintain in the premises. 
The company shall keep the premises thoroughly clean and 
free from unnecessary dampness, and the approaches to sta- 
tions clean and free from ice and snow. When the premises 
are in use it shall suitably light the same in all parts, and by 
means of artificial ventilation shall keep the air adequately 
pure for health and comfort. 

The governor of the commonwealth, the mayor and engineer 
of the city, and the members of the board of Railroad Commis- 
sioners, hereinafter called the board, and of the commission, 
and their respective engineers shall at all times have free en- 
try to the premises for the purpose of inspecting the same. 

The company within the limitations of the act may make 
such alterations in or additions to the premises as may be ap- 
proved by the commission. 
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To the extent of the power of the company so to do and the Additional 
power of the commission to contract therefor, the company D8eB# 
may place and maintain in the premises booths for the sale of 
newspapers, magazines, periodicals and books, and in places Newspaper 
specially adapted therefor may place or admit unobjectionable advwtt«S. d 
advertisements, and may make such other uses of the premises, ments. 
not impairing the use for transportation of passengers, as the 
board may from time to time approve; provided however 
that such booths and advertisements shall not be so placed or 
used as to diminish or impair the safety, accommodation, con- 
venience or comfort of passengers using the premises; and 
the company agrees that upon receipt of notice in writing at 
any time or from time to time from the board that in its 
opinion any of the uses above referred to or approved, either 
in whole or in part, in any way diminish or impair such safety, 
accommodation, convenience or comfort or conflict in any 
way with the best interests of the public, it will forthwith to 
the extent specified in the notice discontinue such use. 

The company, upon such terms as it may deem expedient, -wires, con- 
may permit any person or corporation not authorized to carry duits, and 
on a railway business but authorized to use and maintain tubeB# 
wires, conduits, tubes or similar structures along the route of 
the premises, to place such wires, conduits, tubes or similar 
structures within a corresponding portion of the premises used 
by the company, but only to such extent and for such time as 
may be practicable without interfering with the safe and con- 
venient operation of the railway and other apparatus which 
the company is hereby authorized to put therein, but the privi- 
' lege shall not extend to gas or water pipes. 

The city may place in the premises such wires and apparatus 
as may be necessary for its police and fire-alarm service, to be 
used however exclusively for such service and to be so located 
as not to interfere with the use of the premises which the com- 
pany is hereby authorized to make. The location, construc- 
tion, maintenance and repair of such wires and apparatus shall 
be subject to such reasonable directions and regulations as the 
company may impose or in case of any disagreement as the 
board may determine. 

Except as above provided the company shall not have the 
right to place in the premises or attach thereto any structures, 
machinery, merchandise, apparatus, advertisements or prop- 
erty of any sort which are not necessary or proper for the 
operation of its railway therein and the performance of its 
agreements herein contained. 

In the event of the failure of the company or its assigns to Default and 
pay the rental for three months after such rental shall have be-P enalt y* 
come due, or in the event of a failure to maintain and operate a 
railway within the premises, and if such failure shall have con- 
tinued for three months, then in either of said events the city 
upon three months' notice, such default still continuing, shall 
have the right to terminate this contract and to re-enter upon 
and repossess itself of the premises, unless such failure 
to maintain and operate grows out of the act x)f God, 
public enemies, mobs, riots, burst- of public enemies, of mobs or of 
ing of water pipes outside the prem- riots; or grows out of works or 
ises t excavations carried on by the excavations carried on or per- 
city or other public authority, or mitted by the city or other public 
the location, maintenance or use of authority ; or grows out of explo- 
re wires or other apparatus which sions or the bursting of pipes out- 
the city is herein authorized to side the premises, the falling or 
maintain in the premises. settling of buildings, the filling or 
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caving in or other physical ob- 
struction of the premises or any 
part thereof not due to any act of 
the company, or its agents, ser- 
vants or licensees, in the use of 
the premises, or to any negligence 
on its or their part, or to any fail- 
ure of the company to maintain 
the premises in good order and 
condition as herein provided; or 
grows out of the location, main- 
tenance or use of the wires or 
other apparatus which the city is 
herein authorized to maintain in 
the premises. 
In case the right of reentry and repossession above given shall 
be exercised, all the tracks, wires, apparatus, equipment and 
other property in the nature of fixtures of the company or its 
assigns within the premises may be taken by the city and be 
paid for by it at a valuation to be determined as herein pro- 
vided for the occasion when the same are to be surrendered by 
the company at the expiration of the term of this contract. 
Kemovai The company shall have no right at any time to remove 

by ratJwajT ^ rom tne premises any tracks, wires, apparatus, equipment or 
company, other property necessary to ,the use and maintenance of the 
premises and the operation of a railway therein, except for the 
purpose of repairs or renewal or for the substitution of equiv- 
alent structures, property, apparatus or equipment. 
Arbi- In case of disagreement between the city acting by its mayor 

tration. an( j fcne company as to the amount due for rental, or as to the 
suspension or abatement thereof as herein provided, or as to 
the valuation of the property upon the termination of the use 
herein contracted for, the matter in dispute shall be left to the 
decision of three persons, one to be selected by the mayor of 
the city, one to be selected by the company. and the third by 
the two thus chosen. The report of the arbitrators or the ma- 
jority of them shall be binding upon the parties hereto. 
Termina- In respect of all matters arising under this contract where 
existence e P rov i s i° n is made for action by the commission or its approval 
of the com- of acts to be done by the company is required, it is provided 
mission. an( j agreed that upon the termination of the existence of the 
commission the authority to take such action shall vest in the 
city, which shall have all the rights, powers and privileges 
and be subject to all the duties, restrictions and liabilities 
herein conferred or imposed upon the commission in respect 
thereof ; such powers to be exercised by the mayor, city engi- 
neer and city treasurer in place of the commission or by such 
other officers as the city council may prescribe. 
The com. With respect to the equipment, use and operation of the 
Ee°ubject ra ^ wa y to De located in the premises and transportation 
to law. thereon, the company is to have all the powers and privileges 
and be subject to all the duties, liabilities, restrictions and 
provisions set forth in general and special laws which now are 
or hereafter may be in force applicable to it. 

The recital of any provision of the act in the body of this 
contract shall not be deemed to convey any implication that 
any other provision thereof is not equally a part of the eon- 
tract. 

The following is a copy of the act, the provisions of which, 
in so far as they declare, define or establish the terms and 
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■conditions for the construction, tenure, maintenance and opera- 
tion of the tunnel, subway and appurtenances, are hereby, 
embodied in and made part of this contract. 

Chap. 534, Acts of 1902. 

An Act to provide for the construction op additional 
tunnels and subways in the city op boston. 

Be it enacted, etc., as follows : 

Section 1. The Boston transit commission, hereinafter 
called the commission, may construct in the city of Boston, 
hereinafter called the city, a system of tunnels and subways 
so designed as to be adapted for the accommodation of two 
tracks especially for use by elevated cars or trains and two 
tracks especially for use by surface cars, from a point or 
points near the junction of Broadway and Washington street 
or within one thousand feet therefrom, through and under 
public streets, squares or places and public or private lands, 
between the existing subway and a line parallel with and 
seven hundred and fifty feet easterly from Washington street 
to the line of Court and State streets, and thence northerly by 
such route as may be deemed best, to a point or points in or 
near Adams square, Hay market square or Causeway street, 
together with approaches, sidings, entrances, stations, ele- 
vators, inclines, connections and other structures, hereinafter 
called appurtenances, which shall also include connections 
either at grade or otherwise with the East Boston tunnel and 
the existing subway. 

The structure for the two tracks especially adapted for ele- 
vated cars or trains, hereinafter called the tunnel, shall be 
begun immediately after the acceptance of this act by a major- 
ity of the voters of the city as hereinafter provided. The 
structure for the remaining two tracks, hereinafter called the 
subway, shall be begun at such time "after the expiration of 
one year from the completion of the tunnel as the commission 
and the Boston Elevated Railway Company, hereinafter called 
the company, may agree upon, or, in case of difference, as the 
board of railroad commissioners, hereinafter called the board, 
shall determine that the public interests require. The struct- 
ure or structures for all four tracks, with the appurtenances, 
or any part or parts thereof, may be begun at any time after 
the acceptance of this act by a majority of the voters of the city 
as hereinafter provided, if and so far as the conTrtfission deems 
it expedient and if the company by its board of directors con- 
sents thereto. 

Section 2. The commission shall immediately after the 
passage of this act make such preliminary investigations, 
surveys and plans as it deems expedient, and to that end may 
enter upon any lands and place and maintain marks therein, 
and may make excavations, borings and do all other acts 
necessary for such investigations and surveys. The com- 
mission may expend such sums as it deems necessary therefor. 
The expenses incurred in making such preliminary investiga- 
tions, surveys and plans shall be paid from the loan author- 
ized by chapter five hundred and forty-eight of the acts of the 
year eighteen hundred and ninety-four and acts in addition 
thereto, but if construction is begun hereunder the amount so 
expended shall be transferred and charged to the cost of such 
construction. 
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Section 3. The commission shall not begin the work of 
construction until it has filed in the office of the city engineer 
a plan signed by the commission showing the location of that 
part of the work which it is about to construct. Any such 
plan so filed may be altered at any time by a new plan signed 
and filed in like manner. 

Section 4. The commission may make contracts in the 
name of the city for the work herein authorized, but all con- 
tracts involving two thousand dollars or more in amount jBhall 
be in writing and signed by a majority of the commission ; and 
no such contract shall be altered except by an instrument in 
writing signed by the contractor and a majority of the com- 
mission, and also 'by the sureties, if any, on the bond given by 
the contractor, for the completion of the original contract. No 
such contract or alteration of any such contract shall be valid 
or binding on the city unless executed in the manner afore- 
said. 

Section 5. All work done under this act under or near 
public streets and places shall be conducted, so far as practi- 
cable, in such manner as to leave such streets and places, or a 
reasonable part thereof, open for traffic between the hours of 
eight in the forenoon and six in the afternoon of each secular 
day except public holidays. 

Section 6. The commission may for the purposes of this 
act use public ways and lands without compensation therefor, 
and may take for the city, by purchase or otherwise, lands in 
fee and easements, estates, and rights in land, including the 
right to go under the surface thereof or through or under 
buildings or parts of buildings thereon, and such takings in 
fee or otherwise may be made whether the lands taken or 
otherwise affected are held under or by title derived under 
eminent domain or otherwise. A taking under this section of 
an easement or other estate or right in a given parcel of real 
estate, whether such parcel consists of unimproved land or of 
land and buildings, may be confined to a portion or section of 
such parcel fixed by horizontal planes of division below or 
above or at the surface of the soil, and in such case no taking 
need be made of upper or lower portions or sections, except 
of such easements therein, if any, as the commission may 
deem necessary. The commission, to make any taking by 
right of eminent domain, shall cause to be recorded in the 
registry of deeds for the county of Suffolk a description of 
the lands, easements, estates or rights to be taken, as certain 
as is required in a common conveyance of land, with the state- 
ment that the same are taken under authority of this act, which 
description and statement shall be signed by the commission ; 
and the lands, easements, estates or rights therein described 
shall upon such recording be taken for and shall vest in the 
city. The commission snail, so far as may be practicable, 
notify all known owners of such takings, but the validity 
thereof shall not be affected by want of such notice. 

Section 7. The commission may sell or remove the build- 
ings from any and all lands taken by it, and shall sell, if a 
sale be practicable, or if not shall lease, any lands, or rights 
or interests in land or other property so taken, or purchased 
for the purposes of this act, whenever the same shall in the 
opinion of the commission cease to be needed for such pur- 
poses. The proceeds of such sales, and the fair valuation of 
any such lands or other property no longer needed for such 
purposes but not actually sold, as agreed on by the commission 
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and the company, or in case of difference as determined by the 
board, shall be deducted from the cost of the tunnel or the 
subway, as the case may be, for the purpose of ascertaining 
the rental thereof. 

Section 8. The commission shall determine and award the 
damages sustained by any person by reason of property taken 
or injured by the commission under authority of this act, ex- 
cept public ways or lands, and may agree with any person as 
to the amount to be paid as damages sustained by him for any 
property so taken or injured, which damages the city shall be 
liable to pay. If such person is dissatisfied with such award, 
or cannot agree with the commission upon his damages, the 
same may be determined by a jury in the superior court for 
the county of Suffolk, on petition therefor of such person or of 
the commission against the city, filed in the clerk's office within 
one year after such property is so taken or injured ; and judg- 
ment shall be entered upon the determination of such jury and 
costs shall be taxed and execution issued in favor of the pre- 
vailing party as in civil cases. The members of the commis- 
sion shall not be personally liable for any such damage. 

Section 9. The commission may order the temporary 
removal or relocation of any surface tracks, and the temporary 
or permanent removal or relocation of any conduits, pipes, 
wires, poles or other property of any person or corporation, 
which it deems to interfere with the construction or operation 
of the tunnel or subway, and shall grant new locations for any 
such structures so removed or relocated. Such orders, to the 
extent specified therein, shall be deemed a revocation of the 
right or license to maintain such tracks, conduits, pipes, wires, 
poles or other property, and the owner of any such structures 
in public ways or lands shall comply with such orders with- 
out expense to the city. If such owner shall fail to comply 
with the order of the commission within a reasonable time, to 
be fixed in the order, the commission may discontinue and 
remove such tracks, conduits, pipes, wires, poles ox other 
property, and may relocate the same, and the cost of such dis- 
continuance, removal or relocation shall be repaid to the city 
by the owner. No such discontinuance, removal or relocation 
shall entitle the owner of the property thus affected to any 
damages on account thereof. Any such structures in or upon 
private lands may be removed and relocated by the com- 
mission, or if removed and relocated by the owner thereof the 
reasonable expense shall be repaid him by the commission. 
Any gas company may shut off the gas from any pipes affected 
by any acts done hereunder, when and so far as it may be 
necessary to avoid danger of escape or explosion of gas. 

Section 10. The commission shall within ninety days 
after the passage of this act execute with the company, in the 
name of the city, the company consenting thereto, a contract 
in writing for the sole and exclusive use of the tunnel and sub- 
way and appurtenances for the period of twenty-five years 
from the beginning of the use of the tunnel, at an annual 
rental equal to four and one-half per cent of the net cost of 
the tunnel and subway, respectively, for the running of trains 
and cars therein, and for such other uses and upon such pro- 
visions and conditions, not affecting the term or rental, as the 
commission and the company may agree upon, or in case of 
difference, as the board may determine. The provisions of 
this act, in so far as they declare, define or establish the terms 
and conditions for the construction, tenure, maintenance and 
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operation of said tunnel, subway and appurtenances, shall be 
embodied in and made part of said contract. The use of the 
tunnel or subway respectively shall begin when, in the opinion 
of the commission, a reasonable time after completion has 
been allowed for equipment. The net cost of the tunnel and 
subway respectively shall be deemed to include all expendi- 
tures incurred in acquisition and construction, including dam- 
ages, expenses and salaries of the commission, and interest at 
three and one-fourth per cent per annum on the debt incurred 
in construction prior to the beginning of the use. If the con- 
tract for the use of the tunnel and subway is executed as above 
provided the commission, upon the acceptance of this act by 
the voters of the city as hereinafter provided, shall proceed 
with the work of construction. 

Section 11. If the company shall execute the contract 
hereinbefore provided for, the company may, before the com- 
pletion of the tunnel, construct lines of 'elevated railway 
according to such plans as the board may approve, to be oper- 
ated by electricity or by such other motive power except 
.steam, as may be approved by the board in respect of the 
locations heretofore granted to the company, upon the follow- 
ing locations, which are hereby granted therefor, and may 
equip, maintain and operate engines, motors, trains and cars 
thereon, to wit: — (a) beginning at the southerly end or ends 
of the tunnel, thence upon and over any streets and public or 
private lands to the company's elevated structure now erected 
on or near Washington, Mott or Castle street; (6) beginning 
at the northerly end or ends of the tunnel, thence upon and 
over any streets, squares and public or private lands to the 
company's elevated structure now erected on or near Cause- 
way street ; and (c) , such other locations as may in the opinion 
' of the board be necessary or convenient to connect the tunnel 
with the elevated structures of the company. For the purposes 
of this act, including all equipment or other expenditure by 
the company thereby required or authorized, the company 
may issue such amounts of its stock or bonds, or of each, as 
may be necessary therefor, subject to all laws applicable to 
such issue ; and it shall have all the rights and powers, and be 
subject to all the restrictions, liabilities and obligations con- 
ferred or imposed by sections eight, nine, eleven, twelve and 
fifteen of chapter five hundred and forty-eight of the acts of 
the year eighteen hundred and ninety-four, and sections seven, 
eight, nine and twenty-one of chapter five hundred of the acts 
of the year eighteen hundred and ninety-seven. The locations 
granted by this section in, upon or over public ways or lands 
shall be held by the company or its assigns so long as it or 
they have the use of the tunnel. 

Section 12. Upon the completion of the tunnel and ap- 
purtenances and upon notification as hereinbefore provided, 
the company shall remove its elevated trains and cars from 
the existing subway ; and thereupon any alterations therein or 
in the approaches thereto necessary to re-adapt it to the use 
of surface ears shall be made by the commission, and the ex- 
pense thereof shall be deemed part of the cost of the tunnel. 
The tunnel during the term of the contract hereinbefore pro- 
vided for shall be and be considered a part of the elevated 
railway operated by the company ; and the board, subject to 
the provisions of the contract, shall have and exercise the 
same power and control over the same in all respects that are 
conferred upon the board as to the elevated structure by 
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chapter five hundred and forty-eight of the acts of the year 
eighteen hundred and ninety-four, chapter five hundred or the 
acts of the year eighteen hundred and ninety-seven and by 
other laws in addition thereto. The company, upon removal 
of its elevated trains from the existing subway, may discon- 
tinue the use of its elevated structures and locations connect- 
ing its elevated road therewith, and may sell any lands or 
other property acquired for the purposes of such connection, 
applying all proceeds thereof to proper corporate uses ; and 
such discontinuance or sale shall not be deemed to impair the 
capital of the company. 

Section 13. Upon the determination by the commission of 
any important question arising in the course of the work 
herein provided for, upon which the company has previously 
requested a hearing, except an award of or agreement upon 
damages as provided in section eight hereof, the company may 
within three days after notice of such determination apply to 
the board for a revision of the same, and thereupon the 
board may consider and finally determine such question. 

Section 14. At any time after the expiration* of one year 
from the completion of the subway the board may order such 
surface tracks, together with the poles and wires used for the 
operation of cars thereon, to be removed from any part of 
Washington street between Broadway and Adams square, ex- 
cept tracks crossing said street, as in its opinion have been 
rendered unnecessary by the construction of such subway. 
Such order of the board shall be deemed a revocation of all 
rights or locations to occupy for street railway purposes the 
street or part thereof included in the order ; and surface tracks 
shall not thereafter be laid or maintained thereon. Nothing 
in this section contained shall be construed as affecting any 
existing power to revoke locations on said street or any part 
thereof as provided by law. 

Section 15. The use and control of the subway, if acquired 
by the company, shall be subject to the rights, if any, which 
the West End Street Railway Company may have under the 
provisions of article two of its lease to the company, dated 
December ninth, eighteen hundred and ninety-seven, or other- 
wise. 

Section 16. The treasurer of the city shall from time to 
time, on request of the commission, issue and sell at public 
or private sale, the bonds of the city, registered or with inter- 
est coupons attached, as he may deem best, to an amount not 
exceeding the cost of the tunnel and subway herein provided 
for. Such bonds shall be designated on their face, Boston 
Tunnel and Subway Loan, shall be for such terms, not exceed- 
ing fifty years, as the mayor and treasurer of said city may 
determine, and shall bear interest payable semi-annually at 
such rate not exceeding four per cent per annum, as the 
treasurer shall determine. The debts incurred by the city 
from time to time under the provisions of this act shall not be 
included in determining the limit of indebtedness of the city 
as established by law, and the proceeds of such bonds shall be 
used to meet all damages, costs and expenses incurred bv the 
commission or the city in carrying out the provisions of this 
act. The board of commissioners of sinking funds shall estab- 
lish a sinking fund for the payment of the bonds issued under 
this act. All premiums received from the sale thereof shall be 
paid into the sinking fund. All rents, tolls, percentages or 
other annual compensation received by the city for any use of 
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the tunnel or subway under this act, or for any use of any 
lands or rights taken under authority of this act, shall annu- 
ally be used by the treasurer, — first, to meet the requirements 
of and any deficiency in the sinking fund, — second, to meet 
the interest on the bonds, and the surplus, if any, as a part of 
the general revenue of the city. The proceeds from any sale 
of lands or rights taken by purchase or otherwise under 
authority of this act shall be paid into the sinking fund, or 
shall be used for construction, as the commission may deter- 
mine. 

Section 17. The term of office of the commission is hereby 
extended to the first day of July in the year nineteen hundred 
and six. The provisions of section two of chapter three hun- 
dred and seventy-five of the acts of the year eighteen hundred 
and ninety-nine shall remain in force during said extended 
term. If the term of the commission, as hereby or as here- 
after extended, expires before the completion of the work 
herein provided for, the city shall have all the rights, powers 
and privileges, and be subject to all the duties, restrictions 
and liabilities, hereby conferred or imposed upon the commis- 
sion in respect thereof, such powers to be exercised by the 
mayor, city engineer and city treasurer in place of the com- 
mission, or by such other officers as the city council may pre- 
scribe. If this act is not accepted by a majority of the voters 
of the city, as hereinafter provided, the term of office of 
the commission shall be extended only to the first day of July 
in the year nineteen hundred and four. The members of the 
commission for the extended term provided for in this act shall 
be appointed by the governor and the mayor of the city in the 
manner provided in section twenty-three of chapter five hun- 
dred and forty-eight of the acts of the year eighteen hun- 
dred and ninety-four. Said appointments shall be for the 
term of two years. 

Section 18. The supreme judicial court and the superior 
court, upon application of any party in interest, including the 
city or any ten taxable inhabitants thereof, may enforce or 
prevent violation of the provisions of this act by any appropri- 
ate process. 

Section 19. If the contract for the use of the tunnel and 
subway is executed by the commission and the company as 
hereinbefore provided, this act shall be submitted for accept- 
ance to the voters of the city at the next municipal election, 
and if accepted by a majority of those voting thereon at such 
election it shall thereupon take full effect. The city shall have, 
hold and enjoy in its private or proprietary capacity, for its 
own property, the existing subway, the East Boston tunnel, 
the Cambridge street subway and the tunnel and subway built 
under this act, and all rents, tolls, income and profits from all 
contracts heretofore or hereafter entered into for the use of 
said subways or tunnels or any part thereof , and the same shall 
never be taken by the Commonwealth except on payment of 
just compensation : provided, however, that so much of such 
rents, tolls, income and profits as may be necessary therefor 
shall be paid into the respective sinking funds for the redemp- 
tion of said bonds and used for the payment of the interest 
thereon. 

Section 20. For the purposesof the preliminary work author- 
ized by section two hereof, the payment of the expense of the 
same, the extension of the term of office of the commission and 
its powers to the first day of July in the year nineteen hundred 
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and four, the appointment of the members thereof, and the 
execution of the contract provided for by section ten, and the 
submission of this act to the voters as hereinbefore provided, 
this act shall take effect upon its passage. [Approved June 
27, 1902. 

In witness whereof the parties hereto set their hands and 
seals the day and year first above mentioned, the City of 
Boston executing this contract by the Boston Transit Com- 
mission, pursuant to a vote of the Commission, its members 
not being bound in their personal capacity, and the Boston 
Elevated Railway Company causing its name and corporate 
seal to be affixed to these presents by its president thereto 
duly authorized. 

The City op Boston by the Boston 
Transit Commission 

George G. Crocker, 
Charles H. Dalton, 
Thomas J. Gargan, (Seal.) 
George F. Swain, 
Horace G. Allen. 

The Boston Elevated Railway Company 

By William A. Bancroft, (Seal.) 

President. 



BOSTON ELEVATED RAILWAY COMPANY, 
Secretary's Office, 
101 Milk St., Boston, Mass., Sept. 24th, 1902. 
At a special meeting of the Directors of the Boston Elevated Railway 
Company held this day the following vote was passed : 

Voted : That the President be, and he hereby is, authorized to execute, 
in the name and behalf and under the seal of the company, on or before 
September 25th, a contract for the use of the tunnel and subway pro- 
vided for by chapter 534 of the Acts of 1902, in such form as may be 
agreed upon by the company, represented by the Executive Committee, 
and the Boston Transit Commission, or as may be determined by the 
Board of Railroad Commissioners. 
A true copy. 
Attest : 

(Signed) John T. Burnett, 

Secretary. 

Boston, September 25, 1902. 
The following was passed at a meeting of the Boston Transit Com- 
mission held September 25, 1902 : 

44 Voted, That the contract in the form as determined by the Board of 
Railroad Commissioners, being Document No. 3905, be executed by the 
City of Boston acting by the Boston Transit Commission. " 
A true copy. 
Attest: 

(Signed) B. Leighton Beal, 

Secretary. 
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Employees in the Engineering Department who have wor 
One Month or More during the Year ending June 30, 19( 



(Arranged in Alphabetical Order.) 



Naxb. 

Aiken, Rot C, 



Babbitt, John V., • 
Ballou, Roy H., 
Batchelder, Emma, 
Bell, Daniel S., 

Bell, William H., 



Brown, C. Leonard, 
Brown, Henry W., 
Brown, Moses L., 
Burns, John J., 

Calunan, William H., 
Carter, Arthur B., 
Crowley, Ernest M., 

Davis, Edmund S., 
Davis, Wilbur W., 

Dickinson, Daniel H., 

Eager, Frank J., 
Edwards, Frederick B. 

Emerson, George D., 

Fancy, Clifford R., 

Farwell, Robert B., 

FlNNERAN, THOMA8 A., 



Flaws, James B., 



Fletcher, Frederick W.," 
Fordham, William 
F08S, James F., 
Frame, James T., 

Glen, John M., 



dk W-O 

w., } 



Indication of Duties. 
Inspection of concrete, etc., Section * 

Inspection of concrete, etc., Section 

Inspection of concrete, etc., Section . 

Stenographer. 

Assisting on line and grade work, I 
tion C. 

Assisting on line and grade work 
pipe changes and inspection of < 
crete on Sections B and C. 

Inspection of concrete, Section B. 

Inspection of concrete, Sections B anc 

Inspection of concrete, Section B. 

Draughting, etc., in office. 

Inspection of concrete, Section B. 
Clerk to the Chief Engineer. 
Draughting, blue printing, etc. 

Oversight of office and field work. 
Draughting, etc., Boston Tunnel i 

Subway. 
Inspection of concrete, Section C. 

Inspection of concrete, Sections C and 
Assisting on plans and estimates 

Boston Tunnel and Subway. 
Designs for structures, draughting, et 

Assisting in line and grade work and 

spection of concrete, etc., Section B. 
In charge of construction of Section D 
Inspection of concrete, etc., Sections 

D and E. 
Draughting, blue printing, etc., in offi 

and. assisting on surveys for Bost 

Tunnel and Subway. 

Inspection of concrete, Section B. 

Assisting on line and grade work, Se 

tion C. 
Assisting on line and grade work f 

pipe changes. 
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Hall, John H. M., 

Handrahan, Charles F., 
Holmes, Albert J., 

Holrotd, Clinton, 

Howe, Leonard B., 

Johnson, Charles C, 
Joyce, Arthur £., 

Lewis, William W., 
Loveland, Charles P., 
Lucy, Arthur E., 

Macintyre, Daniel J., 

Manley, Laurence B., 

Mason, John E., 
McCurdy, Harry S. R., 
McDonald, Francis A., 

McNeil, Norman C, 

Murphy, Frederick F., 

Murphy, Jeremiah L., 

O'Brien, Patrick F., 

Palmer, John E., 

Parker, Alfred W., 
Perry, Leon W., 

Raftus, Peter J., 

Rice, Edmund A., 

Rowell, Wesley A., 
Rycroft, Charles J., 

Stearns, George H., 
Stearns, Ralph H., 

Stiles, Frederic W., 
Street, L. Lee, 

Wellington, William O., 

Wilber, Nathan B. t 



Inspection of concrete, Section C, and 
assisting on line and grade work, Sec- 
tion E. 

Inspection of concrete, Section B. 

Assisting in line and grade work, Sec- 
tion B. 

Inspection of concrete, Sections B, C 
and D. 

Draughting, etc. 

Testing cement, Sections B, C, D and E. 
Inspection of concrete, Sections D and E. 

Designs for structures, draughting, etc. 
Inspection of concrete, Sections B and C. 
Inspection of concrete, Section B. 

Assisting in line and grade work and in- 
spection of concrete, Sections D and E. 
In charge of pipe changes, etc., Sections 

B, C, DandE. 

Inspection of concrete, Section B. 

In charge of construction of Section E. 

Assisting in testing cement, Sections B, 

C, D and E. 

Assisting in line and grade work for pipe 
changes. 

Assisting in line and grade work, Sec- 
tion 6, and inspection of concrete, 
Section C. 

Messenger. 

Assisting on plans and estimates for 
Boston Tunnel and Subway. 

In charge of construction of Sections B 
andC. 

Inspection of steel work. 

Assisting; in line and grade work, Sec- 
tions D and E. 

Inspection of concrete, etc., Sections C 
andD. 

Draughting and assisting on surveys for 
Boston Tunnel and Subway. 

Inspection of concrete, Section B. 

Inspection of concrete, Sections C and D. 

Designs for structures, draughting, etc. 

Assisting in line and grade work, Sec- 
tion E. 

Photography, checking bills, etc. 

In charge of line and grade work, Sec- 
tion C. 

In charge of line and grade work, Sec- 
tion B. 

Inspection of concrete, Sections B and C. 



Digitized by 



Google 



68 



Boston Transit Commission. 



APPENDIX E. 



Some op the Contractors who have done Work for the Com- 
mission during the Year ending June 30, 1903. 



Nam*. 



Simpson Brothers Corpora- 
tion, 
166 Devonshire St., Boston. 



The Boston Tunnel Construc- > 
tion Co., 
23 Lewis St., East Boston. 
Robert A. Shatter, President. 
Qiarles F. Taylor, Treasurer. 
Principal foremen : 

Michael Tall en t ; John Boyle ; 
William McLaughlin; John 
Kane. 



Contract. 

Cross-walk of artificial stone 
over Section A of the East 
Boston Tunnel in Maverick 
Sq., East Boston, including 
granite curb each side, 
wrouffht-iron pipe fence, etc. 

Sidewalks of concrete and ex- 
panded metal at the Pleasant- 
St. entrance to the Subway. 



Section B of the East Boston 
Tunnel. 



*Gow & Foss, 

8 Exchange PI., Rm. 14, Boston. 

Principal foremen on Section C : 

A. E. Weaving ; James King ; 

William H. Olmstead. 

Principal Foremen on Section E : 

Louis T. C. Loring; James 

Grourk. 



Beginning of Section C of the 
East Boston Tunnel. 

Pipe crossings at Congress and 
Devonshire Sts. and portion of 
side wall, etc., Section E of 
the East Boston Tunnel. 



Sherburne & Co., 

53 Oliver St., Boston. 

Patrick McGovern, 
65 May wood St., Roxbury, Mass. 
Charles R. Gow, Superintendent ( 

on Section C. 
Principal foremen on Section C : 

A. E. Weaving ; Patrick Porter ; 

A. I. Negus. 
Principal foremen on Section D : 

Patrick Porter ; James King. 



Wheels and 
plant. 



cars for Section C 



Completion of Section C of the 

East Boston Tunnel. 
Side walls and sewer and core 

and invert, Section D of the 

East Boston Tunnel. 
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Harry P. Nawn, 

82 Savin St., Roxbury, Mass. 
Principal foremen : 

Robert J. Eager; John C. 
Nawn. 



Roof of Section D. 

Building foundations for col- 
umns, erecting columns and 
constructing roof of part of 
Old State House Station, Sec- 
tion E. 

Furnishing and laying about 250 
square yards of brick side- 
walk on the easterly side of 
Tremont St., between War- 
renton St. and Pleasant St. 
and on the westerly side of 
Shawmut Ave. between the 
same streets. 



Eastern Bridge & Structural f 

Co., \ 

Worcester, Mass. I 

Woodbury & Leighton, ( 

166 Devonshire St., Boston. J 

Principal foremen : 1 

George O'Brien ; John Skuse. ^ 



G. W. & F. Smith Iron 
Gerard St., Roxbury 



Co., ( 

, Mass. j 



New England Structural Co., ' 
110 State St., Boston. 



About 115 tons of steel for Old 
State House Station, Section E. 

Two steel posts, Old State House 
Station, Section E. 

Tunnel at the head of State St. 
and making alterations and 
additions to the Old State 
House, Section E. 

About 25 tons of steel for alter- 
ations in east end of Old State 
House, Section E. 

About 115 tons of steel, com- 
prising posts, I-beams, and a 
girder for Section F of the 
ast Boston Tunnel. 



Patrick J. Healet, 
Hyde Park, Mass. 



Borings for New Tunnel. 
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APPENDIX F. 



SECTION B. 
Progress Per Week bt Arches for Year ending June 30, 1908. 



Station of For. 
ward End of 
Bib. 



1009. 

July 5 

" 12 

" 19 

*' 26 

Aug. 2.... 

" 9.... 

" 16.... 

" 2S.... 

" 30.... 
Sept. 6 

" 13.... 

«' 20.... 

" 27.... 
Oct 4 

" 11 

•« 18..... 

" 26 

Nov. 1 

«» 8 

" 15 

" 22 

" 29 

Dec. 6 

" 13 

44 20 

♦• 27 



29 + 42.6 

29 4- 92.5 

30 + 22.5 
30+67.5 

31 4-10 
314-65 

32 + 00 
82+27.5 
82+60 
32+92.5 

33 + 42.5 

33 + 87.6 

34 + 32.6 

34 + 72.6 

35 + 12.6 
35+52.5 
35+97.6 

36 + 56 

37 + 10 
37 + 62.6 

37 + 77.5 

38 + 00 

38 + 47.5 
38+85 

39 + 40 
89-4-80 



Progress dur- 
ing Week, 
Feet. 



35 

50 

30 

45 

42.6* 

45 

45 

27.5 

32.5 

82.5 

50 

45 

45 

40 

40 

40 

45 

67.5 

55 

52.5 

15 

22.5 

47.6 

37.5 

55 

40 







UM>3. 


Jan. 


8 


(i 


10 


i< 


17 


n 


24 


u 


31 


Feb 


7 


n 


14 


it 


21 


ii 


28 


March 7 . . . . 


a 


14.... 


n 


21.... 


It 


28.... 


April 4.... 


ii 


11.... 


n 


18.... 


<t 


25.... 


May 


2 


a 


9 


a 


16 


(i 


23 


ti 


30 


June 6 


t< 


13 


a 


20 


ii 


27 


ii 


30 



Station of For- 
ward Bnd of 
Rib. 



40 
40 
41 
41 
41 
42 
42 
43 
43 
44 
44 
45 
45 
46 
46 
47 
47 
47 
48 
48 
49 
49 
49 
60 
50 
50 
51 



+ 37.5 

--60 
07.5 
65 
92.5 
45 
97.5 
37.6 

+ 87.5 
40 
85 

+ 30 
76 

+ 17.5 
62.5 
07.6 
52.5 
97.6 
32.5 

--77.5 

--22.5 

--66 
85 
17.6 

+ 57.6 
92.5 

+ 07.5 



Progress dur- 
ing Week, 
Feet. 



67.5 

12.5 

57.6 

57.5 

27.5 

52.5 

52.5 

40 

50 

52.5 

45 

45 

45 

42.5 

45 

45 

45 

45 

35 

45 

45 

32.5 

30 

82.5 

40 

35 

15 
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APPENDIX G. 



SECTION C. 
Progress Per Wbek bt Arches for Ybar endiwg June 80, 1908. 





Station of Forward 
End of Rib. 


Prqprera during 
Week, Feet. 


1903. 

gent. 29 


59 + 22.8 
69 4- 16.3 
58 + 92.8 
58 + 67.25 
58 + 29.0 
57 + 96.5 
67 + 96.5 
57 + 96.5 
57 + 96.5 
57 + 96.5 
57 + 96.5 
57 + 96.6 
67 + 91.5 
67 + 69.0 

57 + 84.0 
56 + 96.5 




Oct. 6 


7.5 


«« 13 


22.5 


« 20 


25.55 


« 27 


88.25 


Nov. 8 


\ 3 


82.5 


«« 10 


) § . 


00.0 


«« 17 


2 c 


00.0 


" 24 


\ *a *i 


00.0 


Dec. 1 


/ *>s 


00.0 


«« 8., 


(|& 


00.0 


« 16 


S.5 


00.0 


« 22 


;b 


5.0 


«« 29 


22.5 


UM>3. 

J ah 6. .......••• ..,.••••...... 


85 


«• 12 


87.5 


«« 19 


56 H 
56- 
65- 
65- 
65- 
64- 
54- 
53- 
53- 
53- 
63- 
53-1 
58- 
63- 
52- 
62- 
62- 
52- 
52- 
52- 
52- 
52- 
62- 
52- 


[-54.0 

-19.0 

-86.5 

-64 

-17 

-75 

-25 

-77.5 

-65 

-66 

-60 

-42.6 

-27.5 

-0 

-70 

-46 

-45 

-45 

-45 

-45 

-87 

-27 

-22.5 

- 17.5 


42.6 


«« 26 


35 


Feb. 2 


32.5 


«« 9 


22.5 


«« 16 


47 


«• 23 : 


42 


March 2 


50 


•« 9 


47.6 


«« 16 


.... Rtatinn 


12.6 1 
00.0 

5 

17.5 
15 
27.5 
80 
25 
00 
00 
00 
00 

8 
10 

4.5 

6.0 J 




« 23 


d 




•8 


April 6 


3 




• 


«« 20 


» 




May 4 


\ 




« ii 


:::::/! 


«« 18 


..... ( 6C® 


«H 


" 25 


..../|g 


o 

1 


June 1 

8 

" 15 


:::::|l 




« 26 








Total between dates given 


above . • • • . 




705.8 
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APPENDIX H. 



Analysis by Professor Henry Carmichael, November 29, 1902 r 
of Samples of Water from Section B of the East, Boston 
Tunnel taken November 20, 1902, from North Pump Well- 
at Station 12 + 20 and from a Percolation through Con- 
crete at Station 9 + 00. 

Expressed in parts per million. 



Pump Well. 



Water through 

Concrete, Sta. 

9 + 00. 



Total residue on evaporation 
Organic and volatile matter 

Fixed mineral matter 

Chlorine 

Sulphuric Acid (H 2 S0 4 ) 



2,763.2 

392.0 

2,371.2 

1,283.4 

140.8 



20,744.0- 

922.6 

19,821.4 

10,212.5 

508.& 



From the above analysis sample from " Pump well " appears to con- 
tain about one-sixteenth sea water and sample of ** Water through con- 
crete, Sta. 9," about one-half sea water. The mineral matter in the 
latter sample is probably greatly concentrated in consequence of evap- 
oration, as the percolation through the concrete was very slow. 
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APPENDIX I. 



Analysis bt Professor Carmichael June 80, 1903, of Sample of 
Water taken from Arch at Station 39+42.00 of Section B 
of the East Boston Tunnel. 

Expressed in parts per million. 

Total residue on evaporation 11,501 

Organic and volatile matter 2,270 

Fixed mineral matter 9,231 

Chlorine 4,728 

Sulphuric acid (H3SO4) 733 

From the above analysis the sample appears to contain about one- 
fifth sea water. 

Note. — The water was taken from a small iron pipe which entered 
the concrete arch to a depth of about four inches, where a small leak 
occurred at a point under tne harbor. 
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APPENDIX J. 



Comparison of Transverse Strength of Concrete Beams, 6 in. 
X 6 in. X 30 m. (breaking length) Two Buried in Sand 
under Sea water and One Buried in Fresh Earth. 



Bband. 



Alpha 
Alpha 
Alpha 



Proportions by Volume. 



Is 



24 
24 



J- 

at* 



In 



3yr§. 
3yrs. 



a 

"Si 







3yrs. 



lis 

a © ■ 



726 
972 
809 



Experiments have been made with concrete briquettes (Vulcanite 
cement) exposed in salt water and also with briquettes kept in fresh 
water, ooth of which waters were changed daily. The concrete acquired . 
nearly its full strength in 4 months, got a little stronger for the next 2 
or 3 months, and then fell off slightly later on. Some other high grades 
of Portland cement concrete similarly treated acquired about the same 
strength at the end of 2 years, but were not nearly so strong at any 
prior time. 
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APPENDIX K. 




Sac tf on A 8 



a a a a 



Transverse Strength op Reinforced Concrete Beams. 



Designating 

Number of 

Beams. 



Age of Beams 
when Broken. 



2J months 
3 " 



Equivalent 
Centre Load 

Required to 

Break Beam*, 

Poundi . 



62,500 
58,000 



Kind of Rode Used. 
Johnson Bars furnished By St. Louis Ex- 
panded Metal Fireproonhg Co. 



|" square corrugated, 1.45 lbs. per ft. 



it n a <i 



Cement used, Vulcanite Portland. 

Proportions, 1 bbl. of cement, 9 cu. ft. of stone dust, and 11 cu. ft. 
of crushed stone. 

Size of beams, 21' x 2' x 1\ 

Distance between points of support, 20 feet. 

Load applied at centre of beam. 

Note. — In beam number 5 the rods were coated with paint made of 
linseed oil and Portland cement. 

In beam number 6 the rods were fresh from sand blast. 

Beam number 5 was made on Oct. 3, 1902, and number 6 on Oct. 7, 
1902. They were placed in a trench 30 inches deep and covered with 
fresh earth. 

Number 5 was broken on Deo. 20, 1902, and number 6 was broken on 
Jan. 7, 1903. 
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APPENDIX L. 



Effect of Vibrations on Fresh Concrete. 

Fifteen concrete beams, 6" X 6" X 30" (breaking length) , were made 
which were divided into lots of 3 beams each, and at the end of 30 
days each beam was broken tranversely by centre loading. 
The beams were made March 4, 1903, and broken April 1, 1903. 
The concrete was machine mixed, and made according to the follow- 
ing proportion : 

1 bbl. cement (Portland). 
4 cu. ft. sand (coarse}. 
4 cu. ft. stone dust (nne). 
12 cu. ft. broken stone. 

The beams were kept in wooden boxes during the whole time, but 
there was a clear space of about J inch between the top of the concrete 
beam and the plank which formed the top of the mould. 

The following table shows the breaking strength of the beams : 



a 

i 

*o 


» 

- is 

si 


i 

3 

n 
a 

M 

<w 

B 

n 

3 


o 

3 
3 

o 

n 


e from when the 
ams were made 
. they were sub- 
sted to vibrations. 


2 


H 


Q 


»5 


*£*£ 


s 


ffl 


m 


< 


H 


120 


3,500 


719.41 






120 


4,000 


823.3 } 


794.9 




119 


4,090 


842.2 J 






118.5 


4,500 


927.6) 
875.8 > 






115.6 


4,250 


899.2 


3hrs. 


119.5 


4,340 


894.2 J 






118 


4,170 


858.91 






117.5 


3,350 


688.1 V 
688.4 J 


745.1 


Shrs. 


114.5 


3,330 






116 


4,180 


861.21 
875.6 > 






118 


4,250 


859.8 


3hrs. 


115 


4,090 


842.5 j 






118 


3,680 


756.8) 






120 


4,020 


827.5 > 


808.9 


3 hrs. 


115.5 


4,090 


842.6 J 







Remarks. 



Kept in free air where they were free 
from vibrations. Exposed to a temper- 
ature of about 40° F. 

Placed on a platform, in shaft of 
Section C, E. B. T., which received 
considerable vibration caused by the 
working of concrete mixer and engine. 
Temperature was about 40° F. 

Placed on a platform suspended to a 
timber crossing State street, and re- 
ceived vibrations from teams and 
electric cars passing directly over it. 
Temperature varied from 32° to 60° F. 

Buried under ties of Boston Elevated 
Railroad track in subway incline, so 
that beam laid parallel with the rail 
and hard against the under side of end 
of the ties. Temperature varied from 
32° to 50° F. 

Placed along side ends of ties on trestle 
of Boston Elevated Railroad at the 
curve near train shed, Sullivan square, 
and received considerable jarring 
every time a train passed. Tempera- 
ture was not determined. 
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APPENDIX M. 



Shrinkage of Clay. 
Experiment No* 1. 

Clay containing apparently no sand, and taken from Section B, 
East Boston Tunnel. 

No. 1. No. 2. • No. 3. 

Shrinkage in volume 19.5% 19.3% 16.3% 

" weight 21.4% 22.2% 21.4% 

1 cubic foot of clay as taken from tunnel became, when dry, .8 cubic ft. 
1 linearfoot " " " •• " " «• •• " .93 ft. 

A shrinkage of 7% in weight corresponds to shrinkage of 12.7% in volume. 
44 21.5% " 4t " " " 16.6% '< 

Experiment No. 2. \ 

Clay containing 30% of fine sand, and taken from Section C, East 
Boston Tunnel. 

Shrinkage in volume H- 5 % 

44 weight 18.6% 

1 cubic foot of clay as taken from tunnel became, when dry, .9 cubic ft. 
1 linear 44 " * 4 44 44 44 44 44 * 4 44 .96 ft. 

Experiment No. 3. 

Clay taken from Section B, about 6 feet below top edge of shield. 

Shrinkage in volume . . . * . . . . 22 5% 
1 cubic foot of clay as taken, from tunnel became, when dry, .8 cubic 
ft. 

This sample of clay contained a very small amount of fine sand. 

Note. — In the above experiments the clay experimented on was as 
nearly as possible just as taken from the tunnel. The shrinkage was 
determined after the clay had been dried beside a warm stove for three 
days. 
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APPENDIX O. 



Canvass of Bids for 115 Tons of Steel, Part of Section E, 
East Boston Tunnel. Bids opened Sept. 2. 1902. 



Bidder. 


Price per Ton. 


Amount. 


H. P. Converse & Co. , 
8 Oliver street, Boston 


^141 00 
138 45 
135 00 


^16,215 00 
15,921 75 


New England Structural Co., 

18 Post Office square, Boston 


Eastern Bridge & Structural Co., 
112 Water street, Boston 


15,525 00 
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APPENDIX Q. 



Bros for 20 to 80 Borings for New Tunnel, Oct. 28, 1902. 



BlDDKB. 


Price per Foot. 


B. F. Smith & Brother. 


58c. 


Edward A. Clark 


• 


55c. 


Gow & Fobs 


50c. 


Patrick J. Healey. 


50c. 
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APPENDIX R. 



Canvass of Bids for Furnishing Steel for Alterations in East 
End of Old State House, Section E of the East Boston 
Tunnel. Bids Opened Nov. 6, 1902. 





About 25 Tons. 


BlDDSRS AND ADDBESSBS. 








Price per Ton. 


Totals. 


Boston Steel & Iron Co., 






166 Devonshire street, Boston 


^115 20 


^2,880 00 


American Bridge Co., 






89 State street, Boston 


111 90 


2,797 50 


H. P. Converse & Co., 




8 Oliver street, Boston 


99 50 


2,487 50 


New England Structural Co., 




18 Post Office square, Boston 


98 00 


2,450 00 


Berlin Construction Co. , 






131 State street, Boston 


90 00 


2,250 00 


Eastern Bridge & Structural Co., 




Station A, Worcester, Mass 


90 00 


2,250 00 


Belmont Iron Works, 






22d street and Washington avenue, 






Philadelphia, Penn t 


73 45 


1,836 25 


G. W. & F. Smith Iron Co., 




Gerard street, Roxbury, Mass 


69 00 


1,725 00 



Digitized by 



Google 



Appendix. 



83 



o 



O 



fc CO 

«B 

S o 

g« 

s§ 
w § 

oo W 

2§ 
35 

9 < 
d h 

»o 
§5 

ap X 
ft H 

n 
o 






o o »o 

t- ** a> 

CO Oi »> 

3 3 5 



•Vo^jo-Bpi'bSOOl'l 



oo 



jo iuoj, 9H aanoeJH 



ptreiuoa bpa -no 008 



o< 

*o c 



*9B«a i9A«j{> no 8a] 

•A«d ^OOia JO 'SPA 

bg 000*1 8ajX«i9H 



iS 88 



OO 00 o 

"8 °8 



•0%B '98u\%OOj£ 

o on n i o o 9)9joqoo 
3[a«a -8 pi -no 9i 



*QO))«A«9XX 

ma«H -apA -no ooq's 



A . 

9S 



88 
$8 



88 

CO iQ 



88 



£8 
<°g 



CO O 



35 3 



'8 

O 



a 

1 

o 
M 
p 

a 

e8 



a 
o 

•-9 



O 

pa 



o 
O 






at 
JS 
02 



o 



II 



T3 

O 

o 



0.0 

P-1 



i 



•0^9 *%\9& P9M9X 

jo -spi. -bg ooe'S 


4a 


88 

CD 


CO O 


CO O 

OO 

CD 


»o o 
c* o 

o to 


CO O 

oo 


HS>lkIJO # »PA'bS00l € l 


s 


»© 8 


S8 
*g 


wa o 
oo 

s 


g8 

°g 


88 

oo 



OO >CO OO »Q Q OO 
IQO fc~ O OO l> O COO 



88 88 88 88 88 

OO CM O CO I© oo »o »© 

CO »© CN CO CM** 00 »© i-l <M 

«*** »C CD -* b- 



o o o o OO 

i-» o too »o O 

CO O COO «-h o 

H00 iH O i-t O 

^* 00 CN 

o o oT 



§8 88 88 



<°8 



I 



c 

eel 



Digitized by 



Google 



84 



Boston Transit Commission. 



P4 
<1 



'noiwduioo jo ©tnjx 



•01© ''oia 'asnofi 
®WS PIO *ujiooi 
-ojj paw Saiiaoddng 



•oimnoa«jio jo 
•«Pi bg SSS »o«W 01 
Su})iQd P UB Saiq9{ajn,2 



av»H lootf *an 00?. 
SaiABq pus SatqgiajQjg 



•Suiabj 3looia 
* B P2L * D S 001 8a|£«[0£, 



-%\a& poaj«x 
•epx -t>8 0C9 *ui 
-ilddy pa« jsavivdaij 



*lt«qdsv jo 
q»lW«Pi'bS089 8ai 
-A^ddy pats Saiavdojj 



•Jtrjaon luoraoo pu«[ 
-lioj-spA'bSOggSui 
-iCldav pun 8ajqBiaja,j 



•uoji ptre [OoiQ saoj, 
OgSataaoog paBSatnog 



uoiiBpanoji pio jo 
•epi -no QZl »ai^B[OH 



•oiojouoq laoraoo 
paBiiaoj -spi *no oes'l 



•OQLi oqoiiiQ aaipijna 



•ifjnoiBpi 
oiiaBif) inQ'sPJL ^O SI 



•ajuosbw PTO 
•BPA -no 91 J<> 3aj 
-Bodsid P"« 3aiAoaioH 



•UOI1BABOXJ 

qiJBH 'flpjL «0 OOS'S 



§co S 



"S ih as ih 
OSS 



>© j?© a 



- M .2* 5 rt 5 rt o- 1 

i-9 a a a «T> 



«i 8 



S 8 



S 3 *. 

4 S § 

3 8 



11 11 §§ 

i-T*^ oooo" efef 



i ii 



coco oooo tfdio eoeo <*•■*< 



88 33 88 

is- ^§ d § 



83 8S 






38 



88 88 88 
^ d 8 ~~ 



ooo 88 §8 



§3 82 82° 
d- ©- d « 



38 88 

oh © rH 



83 8S 88 §S 83 83 



in -:c* 



88 88 8g 



38 



©eo d 40 



88 88 8S 



r 



88 8! 



83 88 88 §3 88 



4» «**- 



8| 8| 8§ 

8® Sob* ri^r 



©22 



58 8§ 



88 8* 



8oo 8i© 8<f 



§8 

00 OD 



o 9 
cotS 

g* 

OB 



.a o 

08 - 






Si 

5S 



0-g « 



hs a.- *l 






??a 



83 8S S8 

^"° «2- «a 



S8 38 §8 38 38 



SS 88 88 



So» OlS «5»H 



OiO © tO *o © 

-: co ej eo _• ^ 



se ss ^§ 

- eo - eo - ^ 



88 S2 St 
%* 8"* S° 



SiS 22 ,0 ' 
to *° qo °« «o co 



S3 83 8S 

r-l «« f^cO © 



88 S3 
8 S3 



8^ 3^ 83 SS 8^ 88 8S SE 88 

o w NM CO * CC<° tfj 09 ©^ iO W lO 09 c4t^ 



88 88 88 88 88 SB 8| 

tc5 °r »!!• "* ! !l* •°"S > "* J °r wS 1 ^ 
co S . S ol 3 8 ? 



03 s "' 



9 5 



¥ 



^o" 



•a: 

&8 



o s 



Digitized by 



Google 



Appendix. 



85 



Q 
Ph 

23 






© 

1-8 

•i 

w 



i 

o 

CO 






o 

§ 

w 

O 

c 

H 

o 

K 
H 

u 

K 

K 
H 



I 

« 

s 

n 
o 



5 



pus *z flai9)i j| ao^a[dcaoo jo aaifx 



pa« *z salami JI aoR9idaioo jo euujx 



•JJ8 «S '8ai9)i Saiupno 4 «l«|Oi 



'58 '*8 saia)! Satpniooj *il«)OX 



*p9))(OIO 

»•»« (58) pa« («Z) 80i9)i ii '-o),) 
'eSaipuna Sai)99)04 < j paB Samoddng 



•popnpai 

94V (fl8) P0« (*Z) BOI9)I }\ 4 '0)9 

'sJiaipiinfl 40^)99)04(1 pats Saiuoddng 






i si 



■I ^1 



*~ i a 



s s 



ss 

© -i 

88 



?§ 



§8 

it 



§5 55 



•9)9 4 qO)ia «fl9fl P9448X '^Pi '^S OOi $ 



8ai)80Q joojd-49)8A\. *»PA &8 001 



•(q»*M) 

L bg 



•8ajxoa ifwio -bpa bg 09 



•prog 90U -spi -oq 003 



*)O9OI90 paB[JJOJ 819J4BQ 003 



*pa«g )4«d 
I ')O9ai90 )4Bd i *)no4e -spa -no OOS 



-4V)J0Jl 1090190 

paBDioj jo 8an»oo m ap& bg ooo't 



88 8§ 



83 S§ 



fc-jfc- 

v © 



ioS <o<o *>u 



?S 8 c 



S3 do 5 3 



;S 88 SS 88 88 



n 



S8 88 



88 



88 8| 



88 



81 -J 



O w » O - 



•<K>«jjng oo 

S3)0OT pi«8 «a]49All9P PO* 3(0O|-4JV 

p anojn gpgoq^ing ^oiig fia | Aoai3M 

'O0I)B)g 4980988« < I JO )J«J 
UJ 4 9)949QOO pUBlWOJ 'Sp^ "llj 000*8 



88 



-(r-l rHi-4 NC* i-»i-« 






*9\L9 + 89 aop«)8 J° W» A\ 
'4B)jok jo aw s 40i49)ai )noq)j* 

*9)940OOf) pO8()40d '^PA * p OOO'g 



•9*19 -I- 89 aoi)«)g 

JO )89AV 'i«)40J8. JO OJJ[g 40I49)UI 

q)|A 'alojoaon pa^iuoj '«PA ' n Ct 009 



s 8 ^S 



8| 



88 8| 

-3 ~g 



58 



88 

00 - 



88 88 



•Sat 

-4D99g pa« 8aj))ag 'B9oa«09)4nddv 
paw Bpoj-*KL Igjlg P aif q0 - | T 8ao >L 001 



gajano9g poe 2tai)iag 
(pj) ai9)i )daox9 i99)g pa« ao4j 
49q )opap gpoM qsoj oo4i)8gQ9aoxO» 

•ao{)«)S J98o98i«j 
jo)4«daf ooi)BA«oxa -spa *oo 000*1 



•9':9 + 89 jo )89Ai 
aoT)8A«oxH qV«H bpa OQ 000*9 



8f 



88 



88 8§ 



38 



88 88 
8 " 



§1 



88 38 



81 88 






M « 






5g 5^ 5 © W 



I 6 



Digitized by UOOQ 






86 



Boston Transit Commission. 



APPENDIX V. 



Bids fob Furnishing Marble Finish, Old State House Station, 
Section E, Feb. 12, 1903. 



Bidders and Addresses. 



Bowker, Torrey & Co., 

118 Portland street, Boston. 

Vermont Marble Co. , 

8 Thacher street, Boston. . . . 



Norcross Brothers Co., f Italian. . . 

Tremont Building, Boston \ Vermont . 



Amount of Bid. 



01,297 



710 



517* 
477 



* Accepted. 
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APPENDIX W. 



Bids for Cross-Walk op Artificial Stone over the East Bos- 
ton Tunnel in Maverick Square, East Boston, Including 
Granite Curb Each Side, Wrought-Iron Pipe Fence, etc. 



« 

BlPDBB. 


Price Bid. 


Time of Commenc- 
ing Work. 


Time of Complet- 
ing Work. 


Edgar R. Taylor & Co 


^1,306 

1,041 

1,033 

998 


1003. 

May 4 
" 5 

" 6 
" 4 


1003. 

June 4 


W. A. Murtf eldt Co 


" 5 


Thomas J. Hind 


tl 1 


Simpson Bros. Corporation. . . . 


" 8 
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Boston Tbansit Commission. 



APPENDIX X. 



Canvass of Bids for Steel Posts, I-Beams, and One Girder 
for Section F. Bids opened June 30, 1903. 



BlDDBRB AND ADDRESSES. 


About 115 Tons. 

• 


Price per Ton. 


Totals. 


Eastern Bridge and Structural Co. , 

Worcester, Mass 


$90 00 
85 00 
84 94 
75 00 
68 70 


$10,350 00 
9,775 00 
9,768 10 
8,625 00 
7,900 50 


Alpheus B. Bobbins, 

161 Albany street, Boston 


Belmont Iron Works, 

Philadelphia, Pa 


G. W. & F. Smith Iron Co., 

Gerard street, Roxbury. Mass 


New England Structural Co., 

110 State street, Boston, Mass 
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Boston Transit Commission. 



APPENDIX Z. 



EAST BOSTON TUNNEL. 

Water Mains Relocated bt*the Boston Transit Commission 
during the year ending june 30, 1903. 



Size. 




la 

n 


? 

I 1 


Linear Feet 
Relald. 


n 


Gates Reset. 


6-inch 

8 " 
10 " 


63 
867 




1 

3 


31 

103 
Temporary, 200 

51 

1,059 

526 

33 


l 

3 


2 
Temporary, 1 

1 


12 " 
16 " 
24 " 


114 

519 

33 


3 


1 
1 

1 


3 

1 
1 


Total . . 


1,596 


3 


7 


2,003 


4 


9 



New fire-pipes to buildings 
Services reconnected to mains 
New services 
Total services relocated 
New services inside buildings 



3 
9 
3 
12 
3 
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APPENDIX 2Z. 



EAST BOSTON TUNNEL. 
Sewers Relocated during Year ended Jult 1, 1903. 



Removed. 


Rblaid. 


Size. 


Linear 
Feet. 


Size. 


Linear 
Feet. 


3 feet X 3 feet, wooden . . 
2'-2"X 2'-3" brick 


340 

283 

40 

95 


2'-2" X 3'-3" concrete . . 

Do. additional at Con- 
gress st 


902 

48 


20" barrel 


20" pipe 






717 


l'-9" X 1-6'' 


15" 






266.5 




12" 


126 




12" temporary 


90 








Total 


758 


Total 


2,149 



Manholes removed . 
Catch-basins ** • 



4 House connections relocated . 30 

6 Manholes built 11 

Catch-basins relocated .... 4 
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Boston Transit Commission. 



APPENDIX 3Z. 



EAST BOSTON TUNNEL. 

Gas Mains Relocated bt the Boston Gas Light Company 
during the year ending june 30, 1903. 



Size. 


Linear Feet Removed. 


Gates Removed. 


Linear Feet Relaid. 


Gates Set. 


24- inch . . . 






49 




18 " ... 


136 




1 


12 " ... 


266 


2 


1,052 


5 


6 " ... 


1,691 


12 


870 


7 


4 «* ... 


198 


2 


330 


1 


3 " ... 


165 








14 « ... 






Temporary, 406 




Total 


2,456 


16 


2,706 


14 



11 house services relaid. 

Note. — The above table does not include a considerable length of 
abandoned gas-pipe removed of which no record was made. 
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APPENDIX 4Z. 



EAST BOSTON TUNNEL. 

Summary op Structures Relocated principally on State Street, 
during Year ending June 30, 1903. 





Removed. 


Kelaid. 






i 


« 

£ 

CD 


c8 a> 


§•4 


8 
"E 

o 
02 


Conduits for electric wires . . . 
Water-pipes 


8,773 

1,596 

758 

2,456 


48 
10 


59 
12 
3 
11 


10,062 
2,003 
2,149 
2,706 


72 

1 

15 


73 
12 


Sewers 


30 


Gas-pipes 


11 






Total 


13,583 


58 


112 


16,920 


88 


126 







Note. — All of the above with the exception of about 600 feet of 
gas-pipe were relocated in State street, between the Custom House and 
Washington street, a length of about 900 feet. 
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This book should be returned to* 
the Library on or before the last date 
stamped below. 

A fine of five cents a day is incurred 
by retaining it beyond the specified 
time. 

Please return promptly. 
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